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Chapter V. 




Of the Library. 



The Library Committee sliall divide the books and other 
articles belonging to the Library into three classes, namely : 
(a) those which are not to be removed from the building; (b) 
those which may bo taken from the halls only by written 
permission of three members of the committee, who shall 
take a receipt for the same and be responsible for their safe 
return; (c) those which may circulate under the following 
rules :— 

Members shall be entitled to take from the Library one 
folio, or two quarto volumes, or four volume s of any lesser 
fold, with the plates belonging to the same, upon having 
them recorded by the Librarian, or Assistant Librarian, and 
promising to make good anv damage they sustain, while in 
their possession, and to re'place the same if lost, or pay the 
sum fixed by the Library Committee. 

No person shall lend any book belonging to the Institute, 
excepting to a member, under a penalty of one dollar for 
every such offence. 

The Library Committee may allow members to take more 
than the allotted number of books upon a written applica- 
tion, and may also permit otlier persons than members to 
use the Library, under such conditions as tliey may impose. 

No person shall detain any book longer than four weeks 
from the time of its being taken from the Library, if notified 
that the same is wanted by another member, under a penalty 
of five cents per day, and no volume shall bo detained longer 
than tliree months at one time under the same penalty. 

The Librarian sliall liave power by order of the Library 
Committee to call in any volume after it has been retained 
by a member for ten days. 

On or before the first Wednesday in May, all books shall 
be returned to tlie Library, and a penalty of five cents per 
day shall bo imposed for each volume detained. 

Labels designating the class to which each book belongs 
shall be placed upon its cover. 

No book shall be allowed to circulate until one month after 
its reception. 
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-PREFACE. 



The manner of teaching arithmetic was formerly very 
different from that employed at the present time. Certain 
arbitrary precepts or rules were stated, accortting to " 
which the scholar performed the examples,* remaining in 
entire ignorance of the propriety of his operations. Such 
rules are soon forgotten ; no person regards them, but 
solves the questions that occur in busbess, by means^ of . 
.principles suggested by common sense. There seems to 
be an obvious improvement, then, in late works, where 
the scholar, in learning the science, is taught to investi- 
gate and apply those principles on which he must depend 
in practice. 

This treatise combines the conciseness of the old sys- 
tem with the advantages of the new. It commences in a 
very simple manner, so as to be readily understood by a 
person of moderate capacity, having no. previ6us knowl- 
edge of the subject. As it advances, the examples and 
questions are so arranged, that the scholar is led by im- 
perceptible degrees to discover new principles. The rea- 
sons for every rule and operation are made obvious, and 
when explanations are necessary, great care has been 
taken to render them very lucid and concise. 

The subjects are arranged and discussed in a more nat- 
ural'order than that usually adopted ; for instance, even in 
the late improved arithmetics,^Fractions are partially de« 
scribed in Division ; Federal Money follows immediately 
after Division, so that many of the principles of Decimal 
Fractions are employed before they c«iv)o%N«d^ ^-^.-^^sw^^ 
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or understood ; Compound Numbers, being usually put 
before Fractions, cannot be described in one place, and 
are resumed again in the latter part of Fractions, under 
heads called Reducjtion of Fractions and Reduction of 
Decimals. When subjects are divided in this way, and 
dissimilar ones jumbled together, the learner is greatly 
confused and retarded. On the contrary, in this treatise, 
Federal Money and Compound Numbers succeed Com* 
hion and Decimal Fractions ; whence the scholar, in 
Federal Money, learns no new rule, but merely applies 
the principles that govern Decimal Fractions ; and in 
Compound Numbers, 6e employs Common and Decimal 
Fractions m the same manner as in other cases. 

There are many similar improvements ; no subject 
being introduced until every thing necessary to be known 
before, ha^ been explained in its proper place. No article 
is mutilated or superficially described ; but every thing im- 
portant to be known concerning it is fully and fairly stated. 

As examples to be performed in the mind furnish a 
very useful and necessary exercise, we have given an 
adequate number, and have interspersed them throughout 
the work, in appropriate places, so as to afford a pleasing 
variety, and illustrate the difTetent parts. 

At the bottom of each page are copious questions, 
having a phraseology similar to that of their respective 
answers, so that the learner sees at once what should be 
committed to memory. The g)peat number of questions, 
their arrangement at the bottom of each page, and their pe- 
culiar adaptation to the required answers, save much labor 
and vexation to the instructer, as well as to the scholar ; 
and in connexion with the simplicity of the work, and the 
regular gradation by which it proceeds from the obvious 
to the more abstruse, render it very convenient for the 
purposes of self-bstruction. 
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This Arithmetic is well calculated for the wants of the 
farmer and mechanic, being short, plain, and practical. 
The merchant will find no work that can be studied with 
greater advantage, or which contains more that is really 
useful for his purpose, while the mode of reasoning and 
the general plan are well suited to the scientific or literary 
student. 

The articles on Square Root, Cube Root, Mensura- 
tion, and Simple Machines, are explained, it is hoped, 
with much greater clearness and precision than in any 
similar work. Book-Keepmg, and the Forms of Notes, 
Bonds, Orders, Receipts, &c., are treated in a msmner 
quite new and original ; for there is not only a clear and 
accurate account of their use, -with the necessary exam- 
ples, but the scholar is required to write, in a proper 
form, many of the transactions usual in business. 

This work is intended to be a complete treatise on 
arithmetic. It contains every useful rule that can be in- 
troduced with propriety, and commences in a manner so 
simple as to render the study of an introduction unneces- 
sary. However, an mtroduction for small scholars may 
be useful, to familiarize their minds with the subject, and 
preserve a more valuable book from being torn and de- 
faced. 

The person who desires a competent, knowledge of 
arithmetic should study every part of this work, the com- 
mencement, as well as the rules of more direct applica- 
tion ; however, if the schol^ intends to become a farmer 
or mechanic, and has but a short time to devote to the 
subject, he can omit all after Fellowship, except Book- 
Keeping, as of secondary importance. Still, the articles 
on Mensuration and Simple Machines, as well as many 
others, are very useful in practice, and furnish an excellent 

discipline for the mind. Even those on Money, and 

1* 
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Weights and Measures, though intended chiefly for the 
merchant, should be read by all who desire to understand 
books of travels, histories, or even a common newspaper. 

Many examples marked in this work for the slate, are 
readily performed in the mind, and the scholar should be 
required to solve as great a number of these mentally as 
may be deemed expedient. It- is important that many 
examples should be performed both on the slate and in 
the mind, since one operation proves the correctness of 
the other. Men of business often test a calculation in this 
manner. 

We cannot forbear mentioning here an easy way to 
examine the work performed on the slate. Let each 
scholar preserve his figures, and when the class Is 
called out to recite, the first should be required to de- 
scribe the manner in which he obtained the answer to a 
certain example in the lesson. Those who have found 
the answer in the same way should then hold up their 
slates, after which the teacher pronounces the work right 
or wrong. He now directs those who have taken a dif« 
ferent course, to explain it, and bestows praise or blame 
on it ; as he thinks proper. The next scholar is then 
questioned concerning another example, and so on througli 
the lesson. 

This method, if adopted, will oblige the learner ac- 
tually to work out each result which he brings forward, 
and, will likewise prevent his guessing at a method of 
solving any question, since he must presently give the 
reasons for each operation. 
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Lesson 1. 



Count one hundred. 



/ 



1 one 

2 two 

3 three 

4 four 

5 five 

6 six 

7 seven 

8 eight 

9 nine 

10 ten 

11 eleven 

12 twelve 
\3 thirteen 

14 fourteen 

15 fifteen 

16 sixteen 

17 seventeen ^ 

18 eighteen 

19 nineteen 

20 twenty 

21 twenty-one 

22 twenty-two 

23 twenty-three 

24 twenty-four 

25 twenty-five 

26 twenty-six 

27 twenty-seven 

28 twenty-eight 

29 twenty-nine 

30 thirty 

31 thirty-one 

32 thirty-two 

33 thirty-three 

34 thirty-four 



35 thirty-five 

36 thirty-six 

37 thirty-seven 

38 thuly-eight 

39 thirty-nine 

40 forty 

41 forty-one 

42 forty-two 

43 f<wty-three 

44 fi>rty-fbur 

45 forty-five 

46 forty-six 

47 forty-seven 

48 forty-eight 

49 forty-nine 

50 fifty 

51 fif^y-one 

52 fifly-two 

53 fifty -three 

54 fifty-four 

55 fifly-five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 

66 sixty-six * 

67 sixty-seven 



68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four 

75 seventy-five 

76 seventy-six 

77 seventy-seven 
78^ seventy-eight 

79 seventy-nine 

80 eighty 

61 eighty-one 

62 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six . 

87 eighty-seven 

88 eighty-eight 

89 eighty-nine 

90 ninety 

91 ninety-one 

92 ninety-two 

93 ninety-three 

94 ninety-four 

95 ninety-five 

96 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 
100 one hundred 
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How many ones or units make 10 ? 10 and how many 
ones or units make 12 ? 10 and how many units make 13 ? 
14? 16? 19? 16? 18 ? 17? 11 ?■ 

How many tens are there in 20 ? In 30 ? 40 ? 60 ? 80 ? 
70 ? 50 ? 90 ? 100 ? 

How many tens and units are there in 21 ? In 23? 28 ? 
26 ? 32 ? 35 ? 37 ? 44 ? 49 ? 41 ? 53 ? 57 ? 62 ? 65 ? 
68 ? 71 ? 76 ? 79 ? 85 ? 87 ? 88 ? 92 ? 94 ? 99 ? 

Observe that thirteen is a contraction of three and ten ; 
fourteen, of four and ten ; fifteen, of five and ten ; sixteen, 
of six and ten ; seventeen, of seven and ten ; eighteen, of 
eight and ten ; and nineteen, of nine and ten. 

Twenty is a contraction of two tens ; thirty, of three 
tens ; forty, of four tens ; fifty, of five tens ; sixty, of six 
tens ; seventy, of seven tens ; eighty, of eight tens ; and 
ninety, of nine tens. 

What do you call 10 and 1 ? 10 and 3 ? 10 and 7 ? 10 
and 9 ? 2 tens ? 2 tens and 1 ? 2 tens and 5 ? 2 tens and 
7 ? 3 tens ? 3 tens and 2 ? 3 tens and 8 ? 4 tens ? 4 tens 
and 6 ? 5 tens ? 5 tens and 3 ? 5 tens and 5 ? 6 tens ? 6 
tens and 4 ? 7 tens ? 8 tens ? 8 tens and 6 ? 9 tens ? 9 
tens and 2 ? 9 tens and 9 ? 10 tens ? 

How do you write one, two, three, &c., up to ten, in 
figures, on your slate ? How do you write in figures, on 
your slate, fourteen, sixteen, seventeen, twenty, twenty- 
seven, thirty, thirty-three, thirty-six, forty, forty-one, forty- 
five, afiy, fifty-two, fifty-four, sixty, sixty-pine, seventy, 
seventy-one, seventy-eight, eighty, eighty-three, eighty- 
four, ninety, ninety-six, one hundred ? 

Lesson 2. 

If we have a great many things to number, say a largo 
quantity of silver dollars, we count out a heap containing 
one hundred in the preceding manner ; we then count out 
another heap of one hundred, making with the first, two 
hundred, and so proceed counting out heaps of one hun- 
dred dollars each, making three hundred, four hundred, 

What is thirteen a contraction of? Fourteen ? Seventeen ? Fifteen ? 
^Nineteen ? Sixteen ? Eighteen ? 

What ig twenty a contraction of?. Thirty ? Sixty ? Eighty ? Forty? 
Seventy? Fifty? Ninety? 
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five huiidred, six hundred, seven hundred, eight hundred, 
nine hundred, till we get ten hundred, which is called a 
thousand. 

Ten heaps of a thousand dollars each make ten thou- 
sand I ten heaps of ten thousand each make one hundred 
thousand ; and ten heaps of one hundred thousand each 
make ten hundred thousand, or a thousand thousand, called 
a million. 

Ten . heaps of a million each make ten millions ; ten 
heaps of ten millions each make one hundred millions ; 
and ten heaps of one hundred millions each make one 
thousand millions, called a hillion. 

In like manner, a thousand billions make a trillion ; a 
thousand trillions a quatrillion, and so we go on to quin- 
tiliions, sextillions, septillions, octillions, nonillions, de« 
cillions, &c., each number being a thousand times the pre- 
ceding one. 

How many dollars are there in 2 heaps of a thousand 
dollars each ? 3 heaps ? 4 heaps ? 5 heap^ ? 6 heaps ? 7 
heaps ? 8 heaps ? .9 heaps ? 10 heaps ? • 

How many dollars are there in 2 heaps of ten thousand 
dollars each ? 3 heaps ? 4 heaps ? 5 heaps ? 6 heaps ? 7 
heaps ? 8 heaps ? 9 heaps ? 10 heaps ? 
- How many dollars are there in 2 heaps of one hundred 
thousand doUars each ? 3 heaps ? 4 heaps I 5 heaps ? 6 
he^ps } 7. heaps ? 8 heaps ? 9 heaps ? 10 heaps ? 

Make one thousand marks on your slate. Show how 
many make twenty-five, fifty, seventy-fivfe, ninety-seven, 
one hundred and seventeen, one hundred and sixty, one 
hundred and eighty-four, two hundred, two hundred and 
seven, three hundred, four hundred, five hundred, five hun- 
dred and fifty, six hundred, seven hundred, seven hundred 
and seventj^ eight hundred, eight hundred and fifty, nine 
hundred. 



How should we proceed to count a thousand silver dollars ? 

How many do ten heaps of one thousand dollars each make ? Of 
ten thousand dollars each ? Of one hundred thousand dollars each ? 
Of a million each ? Of ten millions each ? Of one huiidred millions 
each ? 4 

How many billions make a trillion ? How many trillions a quatril> 
lion ? How then do we go on ? How large is each number ? 
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One hundred and one is 

made in figures thus . 101 
One hund. and two . . . 102 
One hund. and three . . 103 
One hund. and four ... 104 
One hund. and five ... 105 
One hund. and six ... . 106 
One hund. and seven . . 107 
One hund. and eight . . 108 
One hund. and nine . . . 109 
One hund. and ten .... 110 
One hund. and eleven .111 
One hund. and twelve . 1 12 
One hund. and thirteen lid 
One hund. and fourteen 114 
One hund. and twentj- 

three . 123 

One hund. and thirty- 
seven 137 

One hund. and forty. • . 140 



One hund. and fiftynnz • 156 
One hund. and eighty- 
one 181 

Two hundred ....... 200 

Two hund. and one . • . 201 
Two hund. and two . . . 202 
Two hund. and thirty- 
one 231 

Three hundred 300 

Three hund. and seven- 
ty-six 376 

Four hundred 400 

Five hundred 500 

Six hunchred .......; 600 

Seven hundred 700 

Eight hundred 800 

Nine hundred 900 

One thousand ..... 1,000 
Two thousand five hun- 
dred 2,600 



Lesson 3. 

The preceding numbers, and all others, are expressed by 
only ten figures ; figures 1, 2, 3^ 4, 5, 6, 7, 8, 9, lUid 0. 
always stands for nothing, and is called nought, ^ 

If you have some cents, and write a figure 5 to express 
the number, how many will you appear by this to have ? 

Does a single figure then, say 5, stand for five units, five 
tens, five hundreds, or what ? 

When you write any single figure, say 1, what do you 
mean, one unit, one ten, one hundred, or what ? What do 
you mean when you write 2? 3? 4? 5?. 6? 7? 8? 
9? 0? 

Write fourteen on your slate in figures. What does the 
4 at the right hand side stand for ? What does the 1 stand 
for, one unit, one ten, one hundred, or what ? 



How do yoa make one hundred and one in figares, on your slate ? 
One hundred and two ? So procee4 with questions through^ the other 
numbers, and embrace some of the intermediate numbers not here ex- 
pressed. 

By how many figures are the preceding numbers and all others ex- 
pressed? What are these figuiea? What does always stand for? 
What u it called ? 
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Write ten on your slate in figures. Does the stand 
for any number ? What does the 1 stand for ? 

Write thirty-seven on ydur slate in figures. What does 
the 7 stand for ? What does the 3 stand for ? 

Suppose that instead of writing 37 you write 73, what 
number do you express ? What does the 3 now stand lor ? 
The 7 ? 

Write one hundred and thirty-eight on your slate in ' 
figures. What does the 8 stand for ? The 3 ? The 1 ? 
On which side of 138 do you find the 8 units, on the right 
hand side, or on the left hand side ? How many figures left . 
of the units do you find the 3 tens ? The 1 hundred ? 

Write one hundred on your slate in figures. There be- 
ing no odd ones or units, what stands in the units' place ? 
There being no odd tens, what stands in the tens' place ? 
Wh$it does the 1 stand for ? 

Write six hundred and four on your slate in figures. 
What does the 4 stand for ? What shows there are no 
tens ? What does the 6 stand for ? 

Write one thousand on your slate in figures. There 
being no odd units, tens, or hundreds, what stands in the 
units' place, the tens' place, and the hundreds' place ? 
What does the 1 stand for ? How many figures left of the 
units is the 1 in the thousands' place ? 

When one figure stands by itself, as 6, what does it 
m^an, 6 units, 6 tens, 6 hundreds, or what ? 

A figure standing at the right of another, or of others, as 
8 in 958, is units, tens, hundreds, or what ? A figure stand- 
ing one place left of units, as 5 in 958, is units, tens, hun- 
dreds, or what ? A figure standing two places left of units, 
^as 9 in 958, is units, tens, hundreds, or what ? A figure 
standing three places left of units, as S in 2,500, is units, 
tens, hundreds, or what ? 

So }»efind the units at the right hand side of a number, the 
tens one place left of units, the hundreds two places left of units, 
and the thousanasihree places left of units. 

Lesson 4. 

How many times is 1 in 10 ? How many times is 10 in 
100 ? How many times is 100 in 1,000 ? How many times 

In what part of a number do we find the units ? The tens ? The 
hondreds ? The thousands ? 

2 
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is 2 m 20 ? How many times is 3 in 30 ? 4 in 40 ? 5 in 
50 ? 6 in 60 ? 7 in 70 ? 8 in 80 ? 9 in 90 ? 

How many times is 20 in 200 ? How many times is 30 in 
300? 40 in 400? 50 in 500 ? 60 in 600 ? ^70 in 700 ? 80 
in 800? 90 in 900? 

In 1 1, how much more does the 1 in the tens' place stand 
fi>r than the 1 in the units' place ? - - 

In 22, how much more does the 2 in the tens' place stand 
for than the 2 in the units' place ? 

In 55, how much more does the 5 in the tens' place stand 
. for than the 5 in the units' place ? 

In 99, ho>V much more does the 9 in the tens' place stand 
for than the 9 in the units' place ? 

In 330, how much more does the 3 in the hundreds' place 
stand for than the 3 in the tens' place ? 

In 880, how much more does the 8 in the hundreds' place 
stand for than the 8 in the tens' place ? 

It is just so in all cases ; therefore 

A figure at the left of another, stands for ten times as much 
as it would in the place of that other figure. 

From the preceding principles we see that 

7 stands for seven. 

27 stands for twenty-seven. * 

127 stands for one hundred and twenty-seven. 
5,127 stands for five thousand, one hundred and twenty- 
seven. 
35, 127 stands for thirty-five thousand, one hundred and 

twenty-seven. 
835,127 stands for eight hundred and thirty-fivp thou- 
sand, one hundred and twenty-seven. 
4,835,127 stands for four millions, eight hundred and thirty- 
^ five thousand, one hundred and twenty-seven 



A figure at the lell of another stands for how much more than it 
would In the place of that other figure ? 

How do you make twenty-seven, in figures, on your slate ? One 
hundred and twenty-seven? Five thousand, one hundred and twenty- 
seven ? Thirty-five thousand, one hundred and twenty-seven ? Eight 
hundred and thirty-five thousand, one hundred and twenty-seven? 
pFour millions, eight hundred and thirty -five thousand, one hundred and 
twenty-seven ? 
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NUMERATION TABLE. 

The following Numeration Table shows plainly the man- 
ner in which figures increase in value as thejr are placed 
further and further to the left. . 
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Numbers to be easily read, should be divided like these, 
by commas, into parts of three figures each, beginning at 
units. 

The ten figures, 1, 2, 3, 4, 6, 6, 7, 8, 9, and 0, together 
with the * present manner of using them, were invented in 
India, many years ago. Some knowledge of them was 
given us by the Arabs, about 800 years since, they having 
obtained their information from the Indians. All civilized 
people now reckon with these figures. 

Copy the Numeration Table on your slate, and name the places oc> 
cnpiecf by each figure, beginning at ones or nnits. Read the figures in 
the table you have copied, beginning at six quatrillions. 

How should numbers be divided to be easily read ? 

Where were the ten figures, 1, 2, 3, 4, 5, 6, 7, 8, 9, and invented ? 
Who gave us some knowledge of them ? How long since ? From whom 
did they obtain their information ? What people now reckon with these 
figures ? 
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Lesson 5. 
Cop7 the following numbers on your slate in words. 



1 444 

2 708 

3 2,010 

4 10,000 

6 100,000 

6 1,000,000 

7 9,046,275 

8 6,004 

9 20,001 

10 ..•.370,004 

11 6,000,000 

12. 67,000,000 

13 4,896,476 

14 77,000,691 

16 397,638,411 



16 6,348,746,877 

17 46,001 

18 \ 1,112 

19 200,004 

20 76,000,473,000 

21 800,111,000,333 

22 3,766,236,974,212 

23 111,111,222 

24 606,606,605,665 

25 30,303 

26. 10,001 

27 476,766 

28 ,., 45,000,000 

29 347 

30 901 



When you write a number in figures that has no odd 
units, as one hundred and fifty, what do you put in the 
units' place f When there are no odd tens, as in one hun- 
dred and five, what do you put in the tens' place. When 
there are no odd hundreds, as in four thousand and forty, 
what do you put in the hundreds' place ? When there are 
no odd thousands, as in forty thousand, five hundred and 
twelve, what do yoi^ put in the thousands' place ? 

If stands at the left of a figure, say of figure five ; 
tl^us, 05, how many tens are there in these figures ? How 
many units ? , Can the be omitted, then, without chang* 
ing the value of the number ? 

If you put at the right of figure five, thereby causing 
the 5 to stand in the tens' place ; thus, 60, what do these 
figures now stand for ? How many times 6 do they stand 
for ? If you put at the right of 60 ; thus, 500, what do 
these figures stand for ? How many times 60 do they ex- 
press ? 

Therefore, placed at the left of a number, has no effect, 
and may he omuted ; placed ai the right of a number, tt in- 
^reasea it ten times. 



What effect has placed a( the left of a number ? Placed at the right 
f a number ? 
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Lesson 6. 

Copy the following numbers on your slate in figures, and 
divide them into parts^so as to be easily read. 

1. Six hundred and five. 

S. Nine hundred and eighty-three. 

3. Five thousand, four hundred and thirty-two. 

4. Eight thousand, and ninety-five. 

5. Forty thousand, and one. 

6. Sixty-five thousand. 

7. Eighty-one thousand, two hundred and twelve. 

8. One hundred and twenty-five thousand, two hundred. 

9. Four hundred and seventy-seven thousand, eight hun- 

dred. 

10. One million. 

11. One million, one thousand, five hundred. 

12. Fourteen millions, seven hundred and five thousand, 

six hundred and forty-one. 

13. Eighty-rseven millions, two Hundred and seventy-five 

thousand, one hundred and twelve. 

14. Three hundred and thirty-three thousand, and three. 

15. Nine hundred millions. 

16. Two billions, seventeen millions, one thousand, and 

thirteen. 

17. Twenty-five billions. 

18. Four hundred and forty billions, three hundred and 

twenty-one thousand. 

19. Eight trillions, two hundred thousand. 

20. Five hundred and forty-seven trillions, three hundred 

and eleven millions, eight hundred and thirty-four 
thousand, two hundred and eighty-eight. 

21. Two thousand, three hundred and four. 

22. Fifty-five trillions, eight hundred and seven billions. 

23. Six hundred trillions, four hundred and fourteen bil- 

lions, and three. 

24. Forty-five billions, three hundred and twenty-seveii 

millions. 

•25. Ten thousand, and ten. 

26. One hundred thousand, two hundred. 

27. Forty-four thousand, four hundred and forty-four. 

28. Five billions, and two. 

29. Twenty-seven millions. 

30. Four thousand, two hundred and twelve. 

2* 



13 XnJMERATION. 

Lesson 7. 

There is another kind of numbers which it will be well 
to understand. The fbllowing table explains these num« 
hers, and their use. 

If you are making snow-balls, after you finish 

One, that will be the first you make ; after you finish 

Two, the last will be • the second 

Three ^ the third 

Four • the fourth 

Five the fiflh 

Six. ;•.••• the sixth 

Seven the seventh 

Eight the eighth 

^ine • the ninth 

Ten the tenth 

Eleven • • • • .the eleventh 

Twelve the twelfth 

Thirteen the thirteenth 

Fourteen the fourteenth 

Fifteen .\ the fifteenth 

Sixteen • ...••• • .the sixteenth 

^Seventeen the seventeenth 

Eighteen the eighteenth 

Nineteen the nineteenth 

Twenty ^ .the twentieth 

T;wenty-one the twenty-first 

TSventy-two • the twenty-second 

Twenty-three. • the twenty-third 

Thirty the thirtieth 

Forty the fortieth 

Fifty the fiftieth 

Sixty the sixtieth 

Seventy the seventieth 

Eighty the eightieth 

Ninety • • . the ninetieth 

One hundred the one hundredth 

One hundred and one the one hundred and first 

* ' ■ I 11 I H -M- 

If yoa are making snow-balls, afler you finish one, will that be the 
first, second, or third, that you make ? Afler you finish two, what will 
the last be? Three? Four? So proceed with questions through the 
other numbers. 
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One hundred and two — .the one hundred and second 

One hundred and three the one hundred and third 

Two hundred ••••••••• the two hundredth 

Three hundred. . • • the three hundredth 

One thousand the one thousandth 

Two thousand the two thousandth 

Ten thousand t the ten thousandth 

Ten thousand five hundred > ( tibie ten thousand five hun- 
and twenty-six ) ( <^^ ^^^ twenty-sixth 

One hundred thousand the one hundred thousandth 

One million • the one millionth 

These numbers are called ordinal numbers; they are 
often employed in books and conversation, though not di 
rectly in any calculation. 

If you are in a class, standing on the floor, and the mas 
ter counts the scholars in the class, beginning at the head, 
and you are counted nine, what will be your place in the 
class ; the first, second, or what ? What will your place in 
the class be if you are counted 5? 6? 10? 13? 

If the page ii^ the book where you are reading, isjnark- 
ed 31, will that page be the first, second, or third, in the 
book ? What page will it be ? If the page is marked 
52, what page of the book will it be ? What if it is mark- 
ed 45 ? 28 ? 14 ? 12 ? 8 ? 2 ? 60 ? 78 ? 91 ? 101 I 300 ? 
500? 756? 1,000? 

A man counted out 10,000 dollars ; what do you call 
the last dollar ; the one hundredth, the one thousandth, or 
what ? What do you call the last dollar after he has 
counted out 12,000. dollars ? 13,571 ? 100,212 ? 625,471 ? 
8,000,000 ? 

What are these numbeii called, and how emplof ed ? 



eM) ADOJTIOJ^. 
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ADDITION. 

Le$son 8. 

To be performed in the mind, 

J^oU, The learner maybe taaght to reckon with his fingers, or 
what is better, with twenty marks, arranged by fire and tens on his 
slate; thus. ^ 

Mill nil I lllll mil 

1 . If you have 2 quills in one hand, and 3 in the other, 
how many have you in both hands ? How many then are 2 
and 3 ? How many are 3 and 2 ? 

2. James has 4 cents in a box ; if he puts 4 cents more 
into the box, what number will it then contain ? 

3. A laborer worked for me 6 hours one day, and 3 
hours the next ; how long did he work for me in both 
days ? 5 and 3 are how many then ? 3 and 5 ? 

4. 4 men engaged on a piece of work, were joined by 6 
more ; how many were engaged on it then ? 

5. I have 5 cents, and my brother has 8 cents ; how 
many have we both ? What number of cents have we both, 
if I have 8 cents, and my brother 5 cents ? 

6. There are 7 sheep in one part of a pasture, and 7 in 
another part- ; how many would there be if they were all 
together ? What number then do 7 and 7 make ? 

7. A little girl bought a picture book for 8 cents, some 
paper for 3 cents, and a quill for 2 cents ; how much must 
she pay for the whole ? 

8. William had 9 apples, when he found 3 more ; how 
many did he then have ? 

9. If you buy a barrel of flour for 6 dollars, and a 
plough for 9 dollars, how many dollars must you- pay for 
both ? 

10. A farmer, after selling 10 pounds of butter to a man, 
had 5 pounds left ; what quantity had he at first ? What 
is the sum of 10 and 5 then ? Of 5 and 10 ? 
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Lessons 9 and 10. 



ADDITION TABLE. 

JVote. Questiont in this table shoaM not be asked in roUti<m, be^ 
eaoie when they are ao asked the learner can answer by merely count- 
inff, without the least exertion of meuorv. 

In one part of the table we find 2 and 4 are 6, and in another part, 4 
and 3 are 6. Each operation in the table is repeated, in this way, ex- 
cept when 1 is added to a number, or m number is added to itself. Make 
the learner obsenre this. 



2 and 
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are 


3 1 
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and 
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are 


6 
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and 
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are 
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2 and 
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are 


4 


5 


aad 
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are 
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and 
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are 


10 


2 and 
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are 
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and 
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are 
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and 
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are 


11 


2 and 
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are 
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and 


4 


are 


9 


8 


and 
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are 


12 


2 and 


5 


are 


7 
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and 
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are 


10 


8 


and 


5 


are 


13 


2 and 
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are 


8 


5 


and 


6 


are 


11 


8 


and 
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are 


14 


2 and 
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are 
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and 
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are 


12 


8 


and 


7 


are 


15 


2 and 
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are 


10 


5 


and 


8 


are 


13 


8 


and 


8 


are 


16 


2 and 


9 


are 


11 
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and 


9 


are 


14 


8 


and 


9 


are 


17 


2 and 


10 


are 


12 


5 


and 


10 


are 


15 
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and 


10 


are 


18 


3 and 
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and 
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and 
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10 


3 and 
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2 
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3 and 
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9 


and 
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3 and 
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13 
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14 
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and^ 
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17 


10 


and 


10 


are 


20 



S2 ADDITION. 

Lesson 11. 

To ht petformed in the •nund. 

1. John bought an apple for 3 cents, and an orange for 4 
cents ; how many cents did he pay for both ? 

2. If you have 4 wakiuts in your pocket, and 5 in your 
hat, how many have you in both places ? 

3. Henry's father gave him 6 cents, and his sister gave 
him 6 more ? how many had he then ? 

4. A man walked 7 miles in the forenoon, and 4 in the 
aflernoon ; how far did he walk during the day ? How 
many then arc 7 and 4 ? 4 and 7 ? 

6. What is the sum of 2 and 5 ? 4 and 3 ? 4 and 8 ? 5 
and 6 ? 6 and 7 ? 8 and 7 ? 8 and 9 ? 9 and 3 ? 9 and 6 ? 

9 and 9 ? 10 and 7 ? 10 and 9 ? 

6. Mark caught 4 speckled trout in a little pond, 3 in a 
brook, and a boy gave him 5 ; how many had he then ? 

7. If you have 6 marbles in your hat, 2 in one pocket, 2 
in another, and 5 in your hand, how many will you have ' 
if they are all put into a heap ? 

8. If you buy a picture book for 11 cents, and a top for 
4 cents, how many cents must you pay for them ? 

9. What sum do 12 and 7 make ? 15 and 3 and 2 ? 19 
and 2 ? 24 and 5 and 6 and 2 ? 37 and 6 ? 52 and 8 ? 66 
and 2 ? 70 and 9 ? 88 and 6 ? 93 and 3 and 4 ? 

10. A little boy gathered 54 cherries from one tree, 9 
from another, and he picked up 6 from the ground ; how 
many had he then ? 

Lesson 12. 

To he performed tq the inindi, 

1. A man had 10 dollars in his pocket, when one of his 
neighbors paid him 13 dollars ; what number o^ dollars 
had he then ? Explarmtxon. How many are 10 and 10 
and 3 ? 

2. How many are 10 and 11 ? 10 and 15 ? 10 and 19 ? 

10 and 27 ? 10 and 33 ? 10 and 46 ? 10 and 59 ? 10 and 
62 ? 10 and 78 ? 10 and 81 ? 10 and 95 ? 10 and 110 ? 
10 and 120 ? 10 and 359 ? 10 and 476 ? 

3. Mary bought a quire of paper for 20 cents, and a 
book for 30 cents ; how many cents must she pay for the 
paper and book ? ExplaruUion, How many tens are 2 tens 
and 3 tens ? What are 5 tens called ? 
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4. If you ride 50 miles in one day, SO miles the next, 
and 10 miles the next, how far do you ride in the three days ? 

5. A company of 50 men were joined by 60 more ; how 
many were there then ? Explanation. What are 10 tens 
called ? What then are 10 tens and 1 ten^ making 11 tens, 
called ? 

6. What is the sum of 40 and 70 ? 80 and 90 ? 90 and 
90 ? 60 and 120 ; that is, 6 tens and 12 tens ? 

7. Alexander found 17 apples under one tree, and 20 
under. another ; ifjhe puts these with 5 and 2, how many 
will there be ? 

8*. If a man has 30 acres of land, and buys 45 more, 
how many will he then have ? 

9. 24 bales of cotton ore piled up with 38 ; how many 
bales do both quantities make ? Explanation, 4 and 8 are/ 
how many ? 2 tens and 3 tens are how many ? How many 
then are 5 tens and 12 ? 

10. What is the sum of 1 1 and 17 ? 21 and 43 ? 52 and 
38 ? 82 and ^1 ? 77 and 85 ? 40 and 180 ? 300 and 400 ? 
9,000 and 500 ? 

Lesson 13. 

For the Slate, 

1. A man paid 213 dollars to various creditors on Mon- 
day, 402 dollars on Tuesday, and 21 dollars on Wednes- 
day ; what was the whole sum paid ? ;' /') / 

OPERATION. Explanation, We first write 

4 these numbers under one another, 

- -• with units under units, tens under 



S S -2 



pj g ^ tens, &c., and draw a line be- 

2 13 neath. We now add the units, 

4 2 proceeding from the bottom up ; 

2 1 thus, Tand 2 are 3 and 3 are 6 ; 

this 6 is placed under the column 

6 3 6 dollars. Answer, of units. The tens are added in 

the same way, and their sum 
placed under the column of tens, and so on with the hun- 
dreds. 
. ■ • — . — . — - — — — — — — — ■■ ■ ■' 

In example 1, lesson 13, how do we write the numbers to be hddcd ? 
What is the next thing done, before bemnninff to add ? What do we 
add first ? How do we proceed in adding them ? Where do we place the 
sum of the units? What is said of the tens and hundreds ? 
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S. If I have 100 pounda of butter, buy 301 pounds more 
of one farmer, 322 of another, and receive 1,265 in pay- 
ment of a debt, what number of pounds do I then have ? 

Ana. 1,888. 

3. A farmer sold 3 barrels of cider to one trader, 2 bar- 
rels to another, 3 barrels to a neighboring farmer, and 1 
to his blacksmith ; how many barrels did he sell to all of 
them ? Ans. 9. 

4. A young farmer began business on 23 acres Qf land, 
he soon after bought 12 acres, and in a year or two more 
obtained 113 by inheritance; how many acres had he then ?. 

Ans. 148. 

5. Four partners furnished money to purchase merchan- 
dise, as follows. The first 30y 12 dollars, the second 23,010, 
the third 14,234, and the fourth 2,322 ; how much did they 
all furnish ? Ans. 69,678 dollars. 

Lesson 14. 

1 . A rich farmer had four pieces of land ; on the first 
he had 646 sheep, on the second 300, on the third 29, and 
on the fourth 127 ; how many sheep had he on all the pieces ? 

Explanation, The column of units, 
when added, makes 22 ; that is, 2 tens 
and 2 units ; we put the 2 odd units 
in the units' place, and carry the 2 
tens to the next column, and add 
them with the other tens. These 2 
tens and the others make 10 tens, 
that is, 1 hundred ; there being no 
odd tens, we put in the tens' place, 
1,10 2 sheep. Ans. and carry the 1 hundred to the next 

column, and add it with the other 
hundreds. This 1 hundred and the other hundreds, make 
11 hundred; that is, 1 thousand and 1 hundred; the 1 
hundred being written in the hundreds' place, and the 1 
thousand in the thousands' place finishes. 

11 I I I III I .. ■ Ill HI ... . . I II III I I I I 11 II I ■ 

In example 1, lesson 14, the column of units, when added, making 
22, that is, 2 tens and 2 units, what do we put in the units' place > 
What is done with the 2 tens ? The sum of the tens beinff 10; that is, 
10 tens, or 1 hundred, what do we put in the tens' place ? Why ? What 
is done with the 1 hundred ? The sum of the hundreds being 11, that 
is, 1 thousand and 1 hundred, what do we put in the hundreds' place ? 
What is done with the 1 thousand ? 
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Ill 

646 


300 


29 


1 27 
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S. Williatn had 8 walnuts in one pocket, 9 in another, 
and besides these he had 15 in his trunk, and 7 in the table 
drawer ; what was the whole number he had ? Ans. 39. 

3. 'A dealer in lumber has 37,276 feet of boards in one 
pile, 9,536 in another, 45,092 lying on his wharf, and 8,870 
in a vessel ; how many feet of boards has he in all these 
places ? Ans. 100,774.. 

4. A merchant owes one man in Boston 975 dollars,^ one 
in New York 483, another in New York 237, one in New 
Orleans 87, and various other persons 689 ; what is the 
amount of all his debts ? Ans. 2,47 1 dol]#,rs. 

5. If you buy a yoke of oxen for 75 dollars, a cart for 57, 
three cows for 88, and a plough for 10, how much must 
you pay for the whole ? Ans. 230 dollars. 

Lbsson 15. * 
From what precedes we get the following 

RULE FOR ADDITION. 

Write the numbers to be added under one another, with 
Units under units, tens under tens, S^c, and draw 8 line b^ 
neath» Add the right hand column from the bottom upwards ; 
place the units in the sum of the column benecAh it^ and carry 
all the tens one place to the left. So proceed to add up and 
carry in all the columns, ** 

If you add the work twice to prove its correctness, you 
will not be apt to detect a mistake, if you proceed the 
second time the same as the first ; thus, if you are adding 
the units in example 1, lesson 14, and say, by mistake, 7 
and 9 are 15, and 6 are 21, you will be very liable to say 
7 and 9 are 15 the second time, instead of saying 7 and 9 
are 16,, We can prove the work, therefore, 

By adding each column from the top downwards, proceed- 
ing in other respects as before. If the second sum be equal to 
the first, the work will generally be right, 

J^ote. Each example should now be proved. 

How do you write the numbers to be added ? What do you add first? 
What do you do with the units in the sum of the column ? With the 
tens ? How then do you proceed ? 

Jf you add the work twice to prove its correctness, when will you 
not be apt to detect a mistake? Explain this by example 1, lesson 14. 
How can we prove the work in Addition ? 
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Numbers to add. 

466p2 1783 
283683001 
47 7 0542 12 
336864326 






Numbers to add. 
(2.) 

676377 

6892203 

7203678 

4349 

643481 



Numbers to add 
(3.) 
88746 
3431 
48032 
23324 
73782 



Lesson 16. 






Numbers to add 

■ (1 ) 
868 


376 


5 


4607 


23 


1 


466 


678 



'^umbers to add. 

(2.) 
230007321 
662077899 
126766232 
440488662 
23471 1 143 



Numbers to add. 
(3.) 

5 

37 

^ 463 

6398 

93424 

643779 

29944 



4. A^taerchant pwns a sloop worth 1,000 dollars, a 
*lchoon^r worth 6,676 dollars, a brig worth 8,340 dollars, 
and a ship worth 12,346 dollars ; what is the value of all 
these vessels ? Ans. 27,360 dollars. 

., 6. A man owns one farm containing 45 acre^, a second 
containing 18 acres, a third containing 166 acres, a fourth 
containing 226 acres, and a fifth containing 9 acres ; what 
number of acres are contained in the five farms ? Ans. 453. 

6. Benjamin Franklin was born in the year 1706, and 
was 84 years old when he died ; in what year did he die ? 

Ans. in 1790 

7. A teamster hauled a quantity of wheat in different 
loads containing the following numbers of bushels ; 34, 
28, 27, 32, 42, 29, 33, 35, and 30 ; what was the whole 
quantily hauled ? i <-, /* Ans. 290 bushels. 

8. Add'the foUowi^^ numbers, 3,675,412, 900, 8, 27, 
8,208, 450,276, 633, 44, 66,000, and 1,226. 

Ans. 4,101,732. 

9. A merchant paid 16,256 dollars for a store, 9,237 dol- 
lars for a vessel, 12,676 dollars for goods, and 275 dollars 
for a horse and chaise ; how much did he pay for the 
whole ? Ans. 37,443 dollars. 

10. The owner of a coal ittine agreed to furnish some 
iron manufacturers with one hundred and sixty-five thou- 

\ 
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sand, ~ two hundred bushels of coal ; a merchant, with 
forty-seven thousand, six hundred and ninety-five bushels; 
another person \^th eight thousand, two hundred and 
seventy-nine bushels, and he wants himself three thousand, 
five hundred and forty-five bushels ; what quantity will 
supply himself and the others ? Ans. 224,719 bushels. 

Lesson 17. 

1. A farmer bought an ox wagon for 135 dollars, a yoke 
of oxen for 75 dollars, three ploughs for 21 dollars, six cows 
for 96 dollars, and thirteen sheep for 65 dollars ; whaRum 
of money must he pay for the whole ? Ans. 398 dollars. 

2. If a man be 27 years old when his first son is born, 
of what age will he be when his son is 21 years old ? 

Ans. 48 years. 

3. According to the census of 1830, Maine contained 
399,462 inhabitants. New Hampshire* 269,533, Vermont 
280,679, Massachusetts 610,014, Rhode Island 97,210, and 
Connecticut 297,211 ; how many inhabitants were there in 
all of these states, which are called the New England 
States? AnSj'n^954,lQ9. 

4. If I pay 85 dollars for a gold watch, 37 for, a coR, 
6 for a hat, 5 for a pair of boots, and 275 for a horse and 
chaise, what does the whole cost me ? Ans. 408 dollars. 

5. A merchant sold a lot of coffee flJr 2,327 dollars, and 
lost 637 doH^s on it ; how much did the coffee cost him ? 

Ans. 2,964 dollars. 

6. Charles paid twenty-five cents for some paper, fifly- 
eight cents for a penknife, twelve cents for some quills, 
and seventy-five cents for a pair of gloves ; how much did 
he pay for the whole ? Ans. 170 cents. 
As 100 cents make a dollar, how many dollars and cents 
did he pay for the whole ? 

7. What is the sum of 7, 87,455,383, 67,914,533, 
29, 456, and 500,000. ' Ans. 155,870,408. 

8. A merchant bought a brig for 6,236 dollars ; he paid 
614 dollars for repairs on the hull, and 869 dollars for re- 
pairs on the rigging ; for what price most he sell the brig 
to gain 325 dollars ? Ans. 8,044 dollars. 

9. If your debts to different persons are as follows, 2,756 
doilai»s, 1 ,000 dollars, 75 dollars, 467 dollars, 395 dollars, 
and 5,832 dollars, how much is the whole that you owe ? 

"'^^ Ans. 10,525 dollars. 
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10. If you travel 115 miles from Portland to Boston/ 4£ 
miles from Boston to Providence, 186 miles from Provi- 
dence to New York, 145 miles from New York to Albany, 
16 miles f^om Albany to Schenectady, and 24 miles from 
Schenectady to Saratoga ; how /far do you travel in going 
from Portland to Si^ratoga ? Ans. 528 miles. 



^ v.-"^ SUBTRACTION. 

t Lessqn 18. 

To be performed in the nund. 

1. If you have 5 cents, and give away 2, how many will 
you have left ? 2 from 5 leaves how maixy then ? 3 from 5 
leaves how many ? 

2. Edwin took 3 walnuts from a heap that contained 6 ; 
how many»did he leave ? 

^. A man walked 7 miles from home, and afterwards re- 
turned 4 miles'; how far was he then from home ? How 
many then does 4 from 7 leave ? Why does 4 from 7 leave 
3 ?• Answer, Because 4 and 3 are 7. 

4. Maria counted 8 robins on a tree, but 3 shortly Hew 
away ; how many remained ? 3 from 8 leaves what num- 
ber then ? Why ? ^ / 

5. I had 9 cents, but soon after spent 4 of them for some 
apples ; how many did I keep ? 

6. A boy bought a pear for 3 cents, and handed the sel 
ler a 10 cent piece ; how many cents must he receive 
back ? 

7. A fisherman returning home with 12 shad, sold 5 of 
them by the way ; how many were left ? How many does 
5 from 12 leave then ? 7 from 12 ? 

8. If you have 16 walnuts, and your brother has 6, which 
has the most, and how many ? 

9. A farmer who had 14 cows, sold 5 ? how many did 
he keep ? 

10. A ship had a crew of 20 men, but tO deserted before 
she sailed ; how many remainetd? 10 from 20 leaves how 
many then ? Why ? 



SyBTRACTIQN. 






Lessons 19 and 20. 



SUBTRACTION TABLE. 

J^ote, Questions in this table should not be asked in rotation, be- 
cause when they are so aslced the learner can answer by merely count- 
ing, without the least exertion of memory. 

-In one part of the table we find 3 from 8 leaves 5, and in^iiother 
part, 5 from 8 leaves 3. Each operation in the table is repeated in this 
way, except when the number left is 1, or is the same as the number 
subtractell. Make the learner observe this. 
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Lei^son 21. 

To be performed in the nUnd, 

1 . Augustus had p apples, but he soon after dropped 3 
and lost them ; how many had he left ? 

2. Benjamin has 6 cents and Samuel 4 ; which has the 
mosfc-?^How many the most ? 

3. If you have 7 pears, and give your sister 3 of them, 
how many will you have lefl ? 3 from 7 leaves how many 
then ? 4 from 7 ? 

4. I have 5 dollars ; how many more must I get to have 
8 ? 5 from 8 leaves how many then ? Why ? 

5. What is the difference between 4 and 8 ? 4 and 6 ? 
5 and 9 ? 4 and 7 ? 8 and 3 ? 8 and 6 ? 9 and 5 ? 10 and 
7 ? 6 and 12 ? 13 and 7 ? 15 and 8 ? 9 and 17 ? 

6. My father gave me 5 cents and my brother 4, but I 
soon ailer lost 3 of them ; how many did I then ^ave ? 

7. A boy having 10 cents, spent 2 cents for some apples, 
and 6 cents for a little book; how many cents did he keep ? 

■ 8. Julia has 16 plums; how many will be lefl if she gives 
away 4 ? 

9. If you take 7 dollars from 15, how many will be lefl ? 
How many will be lefl if you take 3 from 11 ? 9 from 19 ? 
3 from 24 ? 6 from 33 ? 8 from 41 ? 5 from 55 ? 9 from 
62 ? 2 from 70 ? 4 from 85 ? 7 from 105 ? 3 from 120 ? 

10. George's mother gave him 75 cents ; after he had 
spent 4 cents and 5 cents, how many had he lefl ? 

Lesson 22. 

To be performed in the mind. 

1. If you have 23 marbles, and lose 10, how many will 
you have lefl ? Explanation, 1 ten from 2 tens and 3 
leaves how many ? 

2. What remains after taking 10 apples from 15 ? 10 
from 19 ? 10 from 27 ? 10 from 32 ? 10 from 46 ? 10 from 
54 ? 10 from 63 ? 10 from 75 ? 10 from 81 ? 10 from 99 ? 
10 from 100? 10 from 108 ? 10 from 215 ? 10 from 455 ? 
10 from 1,000.? 

3. A trader sold 20 pounds of sugar out of a box that 
contained 30 pounds ; how much was lefl .? Explanation, 
2 tens taken from 3 tens leave how many .? 
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4. A farmer set out 40 trees in an orchard, and his 
neighbor 70 ; which set out the most, the farmer or his 
neighbor ? How many the most ? 

6. What is the diiSerence between 30 and 60 ? 20 and 
50 ? 60 and 80 ? 30 and 46 ? 40 and 78 ? 60 and 120 ; 
that is, between 5 tens and 12 tens ? 70 and 150 ? 

6. A grocer who had 20 cheeses sold 15 ; how many 
had he left ? Explanation, 5 from 20 leaves how many ? 
10 from 15 leaves how many ? 

7. If you have 40 cents, and pay away 25 of them for a 
book, how many will you have left ? 

8. A man who lives 16 miles from Boston, travelled 12 
miles towards that city ; how far was he from it then ? 

9. If you take 1 9 eggs from a basket that contains 32, 
how many will you leave ? 

10. If you take 13 chestnuts from 18, how many will you 
leave ? How many will you leave if you take 21 from 37 ? 
32 frorti 40 ? 26 from 35 ? J51 from 72 ? 62 from 70 ? 200 
from 300? 150fi^om230? 

Lesson 23. 

For the Slate. 

1. A young man having 665 dollars, paid 464 dollars for 
a piece of woodland ; how much money had he left ? 
OPERATION. Explanation, We first write 464, 

6 6 5 the smaller number, under 665 the 

4 6 4 larger, with units under units, tens 
under tens, &c., and draw a line 

2 1 dollars. Ans. beneath. We now say 4 from 5 

leaves 1 , we place this 1 under the 
units, and so proceed, to take 6 tens from 6 tens, and 4 
hundreds from 6 hundreds ; thus, 6 from 6 leaves 0, 4 
from 6 leaves 2. 

The smaller number, which we subtract/ is called the 
subtrahend, the larger number the minuend^ and the num- 
ber obtained, the difference or remainder ; thus, in the pre- 
ceding example, 464 is the subtrahend, 665 the minuend, 
and 201 the difference or Remainder. 



How do we proceed in example 1, lesson 33, to subtract 464 from 665 ? 

What is called the subtrahend ? Minuend ? Difference or remainder ? 
In example 1, lesson 23, what is tho subtrahend ? Minuend ? Difference 
or remainder? 
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£2. A planter, who had 96 bales of cotton, sent 45 of them 
to Charleston ; how many were left ? Ans. 51. 

3. If you have 688 mill-logs, and get 133 of them sawed, 
what number will remain ? Ans. 555, 

4. A man who had 45,647 feet of boards, sent away 
SI, 546 feet; what quantity did he keep ? Ans. 24,101 feet. 

5. A merchant, worth 8,946 dollars, lost 805 dollars in a 
speculation ; how much was he then worth ? 

Ans. 8,141 dollars. 

6. A farmer in Michigan raised 1,507 bushels of wheat, 
and sold 1 , 103 bushels ; what quantity did he retain ? 

Ans. 404 bushels. 

Lesson 24. 

1. A man who had 43 acres of land, sold 26 acres ; how 
many acres did he keep ? 

OPERATION. Explanation, Being unable to take 

4 3 6 units, from 3, we borrow 1 of the 4 

2 6 tens, add it to 3, and take 6 from 13 ; 

. r having now only 3 tens left in the up- 

1 7 acres. Ans. per number, we take 2 tens from 3 tens. 

Another better way. Being unable to take 6 units from 
3, we add 10 to 3, and take 6 from 13 ; as we have added 
1 ten to the upper number, to balance it, we now add 1 ten 
to the lower number, and take 3 tens from 4 tens. We 
proceed in subtracting thus ; 6_from 13 leaves 7, 1 carried 
to 2 makes 3, 3 from 4 leaves 1 . 

2. A farmer raised 636 bushels of potatoes, and aftejr 
saving 457 bushels for himself, sold the remainder ; how 
many bushels did he sell ? Ans. 179. 

Explanation, Add 1 hundred, or 10 tens, to 3 tens, in 
order to subtract, and then carry 1 hundred to the 4 
hundred. 

3. A ship had 35 persons on board, including the pas- 
sengers and crew ; how many passengers were there if 
the crew consisted of 9 men ? Ans. 26. 

4. If you have 8,005 dollars, and buy a farm for 5,126 
dollars, how much money will you have left ? 

Ans. 2,879 dollars. 



Explain how we subtract 26 from 43, in example 1, lesson 24. How 
do we proceed in sabtractlng 26 from 43 .' 
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5. A company of merchants commenced trade with one 
hundred and twelve thousand three hundred and five dol- 
lars ; at the end of a year they had eighty-one thousand 
three hundred and seven dollars remaining ; how much 
had they lost ? Ans. 30,998 dollars. 

Lesson 25. 
From what precedes we get the following 

RULE FOR SUBTRACTION. 

Write the smaller number under the larger, with units under 
units, tens under tens, S^c, and draw a line beneath. SuIh 
tract the units in the lower number f ram the figure above, and 
put the remainder directly below; proceed in the same way 
with the tens, hundreds, ^c. J(f a figure in the lower num- 
ber be larger than the figure above^ add 10 to the one above, 
subtract, and then carry 1 to the nexi figure or place below. 

If you take 3 walnuts from a heap that contains 8, there 
will be 5 left. If you now add the 3 walnuts to the re- 
mainder 5, there will be 8 in the heap again. 

Therefore, as we sometimes make a mistake in subtract- 
ing, we can prove the work, 

JBy adding the smaller number to the r&nainder ; if the 
sum be equal to the larger number, the work wiU generally 
be right. 

1. Subtraet 613 from 1,782. 

OPERATION. PROOF. ^ 

17 8 2 To I 1 9 remainder, 

6 7 3 Add 6 7 3 smaller number, ) 

1,1 9 remainder. 1,7 8 2 same as the greitterniimber. 

JMe. Each example should now be proved. 

(2.) (3.) 

From 6 2 5 From 3245738 19746 

take 4 6 take 147233518869 



How do you write the numbers in Subtraction ? What do you sub- 
tract first? Where do you pat the remainder? How then do you pro- 
ceed ? What if a figure in the lower number be larger than the figure 
^bove ? 

If vou take 3 walnuts from a heap that contains 8, how many will 
be left ? If you now add the 3 walnuts to the remainders, how many will 
^here be in the heap again ? " _ 

Uow, then, can we prove the work in Subtraction ? 
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(4.) (5.) 

From 5 10 2 From 17 4 8 3 3 

take 1 20005 take 5 2 003 

Lesson 26^ 

1. From 64,321,635,488,327 take 10,035,780,321,199. 

2. From 9,000,052 take 1,643,215. 

3. From 750,081 take 3,011. 

4. 81 men were. engaged in quarrying stone ; after a 
number were discharged, there were 33 left ; how many 
were discharged ? Ans. 48. 

5. George Washington died in the year 1799, aged 67 
years ; in what year was he bom ? Ans. in 1732. 

6. A man who had 11,375 dollars in his possession, paid 
all his debts, -amounting to 3,287 dollars; how much money 
had he left ? Ans. 8,088 dollars. 

7. By how much do 48,323 dollars exceed 19,295 dol- 
lars ? Ans. 29,028 dollars. 

8. A brickmaker had a kiln containing 43,000 bricks ; 
after he had sold 25,376, how many remained ? Ans. 17,624. 

9. If you buy 275 bushels of wheat for 400 dollars, and 
sell 125 bushels for 198 dollars, how many bushels have 
you left, and what have they cost you ? 

Ans., you have 150 bushels left, and they have cost you 
202 dollars. 

10. If you have 23 apples, and a boy gives you 16 more, 
how many will you have after giving your sister 15, and 
your brother 8 ? ^ ^ Ans. 16. 

Lesson 27. 

1. A merchant who had 5,635 pounds of coJOTee, sold 
1,210 pounds to one man, and 3,145 to another; how much 
had he then left ? Ans. 1,280 pounds. 

2. A tree seventy-five .feet high, was broken off by the 
wind, and the part that feU was thirty-nine feet long ; how 
high was the stump leil standing ? Ans. 36 feet. 

3. A grocer sold a quantity of butter for 103 dollars, 
and made 27 dollars on it ; how much did it cost him ? 

Ans. 76 dollars. 

4. How many years is it since the Pilgrims landed at 
Plymouth, in the year 1620 ? 

5. If a clerk collects 2,750 dollars from one person, and 
/jSS5 from another, and pays out of it 275 dollars to one 

man, and 323 to another, how much will be left ? 

Ana, %^^ dollars. 
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6. In 1830 France contained 32,052,465 inhabitants, and 
the British Empire 22,297,621 ; how many more people 
had France than the British Empire ? Ans. 9,754,844. 

7. If I travel 2,332 miles from home^ and then return 
, 1,421 miles, how far am I from home then ? Ans. 911 miles. 

8. A man gave 15,235 dollars for a ship, and sold her 
for 12,250 dolmrs, how much did he lose ? 

Ans. 2,985 dollars. 

9. If you buy a horse and chaise for 235 dollars, and 
sell the chaise for 147 dollars, what will be the cost of the 
horse to you ? Ans. 88 dollars. 

10. There is a bin that holds 2,000 bushels < if there are 
9 bushels of com in it, how many more will it hold ? 

Ans. 1,991 bushels. 



MULTIPLICATION. 

Lesson 28. 

To be jieTformed in ike mind, 

i. If one orange costs 3 cents, what will 2 oranges cost? 
2 times 3 are how many then ? 3 times 2 are how many ? 

2. Mary recites 3 lessons a day ; how many will she 
recite in 5 days ? - • 

3. A merchant bought 4 barrels of flour at 6 dollars a " 
barrel ; what sum must he pay for . the whole ? What 
number then are 4 times 6 ? 6 times 4 ? 

4. What shall I pay for 6 yards of cloth, at 2 dollars a 
yard ? 

5. What sum must you pay for 7 weeks' boarcf, at 3 dol- 
lars a week ? 

6. A man walked 4 miles an hour for 8 hours ; how far 
did he go in that time ? 8 times 4 are how many then ? 4 
times 8 ? . • 

7. George bought 5 camels' hair pencils at 5 cents 
apiece ; what did he pay for them ? 

8. A gardener gave 9 children 2 apples apiece ; what 
number did they all receive ? 

9. How many days are there in 10 weeks, there being 
7 days in a week ? 

10. What sum must I give for 6 pounds of su^ac ^t ^ 
cents a pound ? How many are 6 tVmea ^ VJ^veii^ "^NAxsNa^^"^ 
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Lessons 29 and 30. 



MULTIPLICATION TABLE. 



In one partxof the table we find 4 times 7 are 28, and in another 
part, 7 times 4 are 28. Each operation in the table is repeated in this 
way, except when if number is multiplied by 1, or itself. Make the 
learner observe this. 
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Lesson 31. 

Tb he perf armed in Ike mind. 

1. Alfred has 3 littie boxes, in each' of which he has 4 
cents ; how many cents has he ? 

2. Nathan has 6 plums, and Robert & times as many ; 
how many has Robert ? 

3. A man -bought 7 sheep, at 4 dollars apiece ; how 
many dollars did he ffive for aU of them ? 

4. If a picture book costs 9 cents, what will 6 such books 
cost ? How many then are 6 times 9 ? 9 times 6 ? 

5. How many .are 3 tknes 2 ? 2 times 4 ? !^ times 9 ? 
3 times 7 ? 5 times 4 ? 8 times 3 ? 5 times 6 ? 6 times 6 ? 
7 times 4 ? 8 times 9 ? 9 times 6 ? 9 times 9 ? 

6. A fanner bought 3 pigs of one liian, and 4 of another, 

Saying 3 dollars apiece for them ; what did they all cost 
im ? 

. 7. A boy had 2 melons, which he sold at 10 cents apiece; 
what sum did he get for them ? How many are 3 times 
10 ? 5 times 10 ? 4 times 10 ? 8 times 10 ? 7 times IQ ? 
6 times 10 ? 9 times 10 ? 

8. There are 2 rows of plum trees in a garden, with %0 
trees in a row ; how ,many trees are there in both rows ? 

9. If you buy 6 books at 40 cents apiece, how many 
cents must you pity for them ? Explanation, 6 times 4 
tens are how many tens ? What sum do 10 tens make ? 
What sum do 20 tens, that is, 2 times 10 tens make ? What 
sum then do 2 hundred and 4 tens make ? 

10. How many are 2 times 30 ? 2 times 50 ? 3 times 
20 ? 4 times 30 ? 6 times 50 ? 5 times 80 ? 7 times 20 ? 

9 times 30 ? 2 times 200 ? 4 times 400 ^ 

Lesson 32.* 

To he performed in the mind* 

1. A laborer earned 2 dollars a day for 10 days ; how 
much did his wages amount to in that time ? 

2. How many are 10 times 3 ? 10 times 6 ? 10 times 4 ? 

10 times 5 ? 10 times 9 ? 10 times 7 ? 10. times 8 ? 10 
times 10 ? 

3. Joseph has 20 filberts, and Daniel 10 \xxskR» -^a \smkss?^\ 

what number has Daniel ? 
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4. How many are 10 times 30 ? 10 times 40 ? 10 times 
70 ? 10 times 80 ? 10 t'mies 60 ? 10 times 50 ? 10 times 
90 ? 10 times 100 ? 10 times 25 ? 10 times 44 ? 

5. 2 men were paid 16 dollars each ; what sum did thej 
both receive ? Explanation, 2 times 6 are how many ? 2 
times 1 ten are how many tens ? How many, then, are 2 
tens and 12, or 2 tens, 1 ten, and 2 ? 

6. If a team h^uls 32 bushels of corn in one load, how 
many bushels can it haul in 2 loads ? 

7. How many lines are there in 5 pages of your book, 
if ther& are 15 lines in a page ? 

8. A boy has 4 25-cent pieces ; how many cents are 
they worth ? 

9. There are 63 gallons in a hogshead ; how many gal- 
lons are there in 2 hogsheads ? 

10. How many are 3 times 11 ? 2 times 12 ? 4 times 
21 ? 3 times 38 ? 5 times 22 ? 6 times 13 ? 2 times 91 ? 
8 times 42 ? 

• • • 

Lesson 33. 

Far the Slate* 

1. 4 sons inherited 352 dollars apiece ; how much did 
they all inherit ? 

OPERATION. Explanation, We first write the 

3 5 2 smaller number under the larger, 

4 with units under units, and draw a 

line beneath. We now say 4 times 

1,4 8 dollars. Ans. 2 are 8 ; and place the 8 under the 

units ; then 4 times 5 tens are 20 
tens, or 2 himdred. There being no odd tens, we put in 
the tens' place, carry the 2 hundred one place to the left, 
and add it to the 12 hundreds .which are obtained by mul- 
tipljdug the 3 hundreds by 4, thereby making 14 hundred, 
or 1 thousand 4 hundred. The 4 hundred we put in the 
hundreds' place, and the 1 thousand we carry to the thou- 
sands' place. ^ 

The lower number, which we multiply by, is called the 
multiplier, the upper number, which we multiply, the mul^ 
tiplicand, and the number produced the product ; thus, m 

In example 1 , lesson 33, how do we proceed to multiply 352 by 4 ? 
What ia called the multiplier f Maltiplicapd ? Product ? 
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the preceding example^ 4 is the multiplier, 352 the molti-. 
plicand, and 1 ,408 the product. 
2i How many pounds are there in 15 2-pound weights ? 

Ans. 30. 

3. HoMvmuch flour is there in 9 barrels, each of which 
contains 196 pounds ? Ans. 1,764 pounds. 

4. There are 5,280 feet in one mile, and 3 miles in one 
league ; now how many feet are tl^ere in 6 leagues. 

Ans. 95,040. 

5. Suppose that there are one hundred and eighty-five 
millions of people in Europe', and that the Earth contains 
fi>ur times as many ? how many are there on the Earth ? 

Ans. 740,000,000. 

Lesson 34. 

1. How much will it cost to build a road 127 miles long, 
at 705 dollars a mUe ? 

OPERATION. Explanation, We multiply first 

7 5 by the .7 units, then by the 2 tens, 

12 7 and as the product is ten times as 

— — ^^ nrach as it would have been had 

4 9 3 5, we multiplied by 2 units, we put it 

14 10 beneath the first product, one place 

7 5 to the left ; afterwards we multiply 

.. by the 1 hiindred, and as the pro- > 

8 9,5 3 5 dollars. Ans. duct is a hundred times as much as 

it would have been had we multi- 
plied by 1 unit, we put it beneath the other products two 
places to the left ; finally, adding up the three products, we 
get the whole product. 

This is plainly the answer, since we have taken 705, 
7, 20, and 100 times, and have added the products together. 

Observe that the right hand figure ef each product is 
placed directly under the figure we multiply by. 

2. How much are 134 tons of hay worth, at 25 dollars a 
ton ? Ans. 3,350 dollars. - 

3. What sum must I pay for 2,327 chaldrons of orrel 
coal, at 14 dollars a chaldron ? Ans. 32,578 dollars. 

4. How many gallons of molasses have I in three hun- 

In example 1, lessoh 33, what is the multiplier ? Multiplicand ? Pro< 
duct? 

How do we proceed to multiply 705 by 12T m ^T»m^ \^^R»aRso^•^^ 
Where is the right hand figure of each \»iod>ke>V v'^an^^'^ 



1 

1 
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dred and forty-fiye hog^headB, each hogshead eotitamikig 
ninety-four gallons ? Ans. 32,430. 

6. If 112 emigrants to the West are provided with 1,235, 
dollars apiece, how much money hav« they all } 

Ans. 138,320 .dollars. 

Lesson 35. 
From m^at precedes we get the following 

RULB FOU MULTIPLICATION, 

Write one number tmder the otheTy unth units under 
units y tens under tens, ^c, and draw a Une beneath. Then 
beginning at the right of the multiplicand, multiply each 
figure in it by the units in the multipUer, carry as in Addi- 
tion, and write the product betow. If the multiplier contain 
but one figure, the operation is now done. If ii contain more 
them one figure, muUiply in the same manner by the tehs, hun^ 
dreds, dj*c., in the multiplier, taking care to put the firsts 
figure of each product directly beneath tite figure by which 
you muliiply, and finish by adding up the severed products, 

JVbftf. It is generally test to make the smaller number the multiplier* 

5 times 9 are 45, and 9 timed 5 are 45. 

Therefore, as we sometimes make a mistake in multiply-* 
ing, we can prove the work, 

By multiplying the former multiplier by the multiplicand; 
if the product be equal to the first, the work will generally be 
right. 



1. Multiply 412 by 18. 


\ 


OPERATION. 


PROOF. 


4 1 2 


1 8 


18 


412 



3296 36 

4 12 18 



72 



7,4 1 6 product. , 



7,4 1 6 product, same as before.^ 



How do you write the numbers in Multiplication ? How then do you 
multiply, carry, and write the product ? What if the multiplier contain 
but one figure ? What if the multiplier contain more than one figure ? 
What number should generally be made the multiplier ? 

How many are 5 times 9 ? 6 times 5 ? 

How then can we prove the work in Multiplication ? 
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JfaU. Each example ahould now be psored. 

(2.) (3.) ^ (4.) 

Multiply 6 3 5 7 Multiply 4 8 2 1 MulUply 4 3 2 

by 2 3 3 5 by 113 1 by 2 5 



^ . Lesson 36« 

1. Multiply 254,420,335 by 3,347,889. 

2. Multiply 815,555 by 5,542. 

3. Multiply 5,001 by 357. 

4. How much must I give for 234 hogsheads of molasses, 
at 19 dollars a hogshead ? Ans. 4,446 dollars. 

5. 8 men tradmg in company, furnished 5,237 doUars 
apiece ; how much did they all fimiish ? 

Ans. 41,896 dollars. 

6. I have a book which contains 421 pages, and each 
page 42 lines ; how many lines are there in the book ? 

Ans. 17,682. 

7. What number will you get if you take 646,325, 5,335 
times ? Ans. 3,448,143,875. 

8. What must I give for 35 yards of broadcloth, at 5 
dollars a yard ? Ans. 175 dollars. 

9. How much must a man give for twenty-five barrels 
of flour, at twelve doUars a barrel ? Ans. 300 dollars. 
^ 10. A certain army contains 13 regiments, with 832 men 
in a regiment ; how many men are there in the whole army? 

Ans. 10,816. 

« 

Lesson 37. 

1 . What is the product of twelve thousand two hundred 
and twelve by* three hundred and seventy-five ? 

Ans. 4,579,500. 

2. 225 men did a piece of work in 313 days ; how long 
would it have taken one man to do it ? Ans. 70,425 days. 

3. How much will it cost to build a rail-road 26 miles 
long, at 8,231 dollars a mile ? Aas..214,006 dollars. 

4. If you buy 473 tons of iron, at 116 dollars a ton, Jiow 
much must you pay for it ? Ans. 54,868 dollars. 

5. A man hired 12 persons to labor for him at 1 dollar a 
day, apiece ; how much did their wages amount to in 303 
days ? Ans. 3,636 doUAsc^. 

6. If a chaise wheel turns rowud ^\ \:vrev^^\sv\s^\saR. 

4* 
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how manj times will it tom round in going from Boston to 
Providence, 41 miles ? Ans. 14,391 times. 

7. How much must I pay for 9 cows, at 18 dollars 
apiece ? A|is. 162 dollars. 

8. Suppose a steamboat between Providence and New 
York moves 15 miles an hour ; how far will she go at this 
rate in 12 hours ? Ans. 180 miles. 

9. What sum must a man pay for 459 barrels of cider, 
at 3 dollars a barrel ? * Ans. 1,377 dollars. 

10. 13 men r^eived 189 dollars apiece ; how much did 
they all receive ? Ans. 2,451 dollars. 

Lesson 38. 

1. There is a book that has 21 pages, each page contains 
16 lines, and each line 8 words; how many words are there 
in the book ? 

OPERATION. OR 

2 1 pages. 1 6 lines in a'^page. 

1 6 lines in a page. 8 words in a line. 



12 6 12 8 words m a page. 

2 1 2 1 pages. 



I l l I 



3 3 6 lines in the book. 12 8 

8 words in a Kne. 2 5 6 



2,6 8 8 words. Ans. 2,6 8 8 words. Ans. 

Therefore, when several numbers are to be multiplied 
together to obtain an answer. 

We can multiply the numbers together in any order we 
please^ and ike answer will always be the same, 

2. If I hire 35 men at 4 dollars a week, apiece, what 
sum will their wages amount to in 3 years, there being 52 
weeks in a year ? Ans. 21,840 dollars. 

3. Multiply?, 19, 27, 236, and 11 together. - 

Ans. 9 322 236 

4. Multiply 33, 5,321, and 424 together. 

Ans. 74,451,432 

5. How many bushels of potatoes are there in 12 loads, 
each load containing 10 barrels, and each barrel 3 bushels ? 

Ans. 360 bushels. 



When several nambi?rB are to be multiplied together to obtain an 
ODBwer, how can we multiply them ? 
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6. If a vessel sail 9 miles an hour, how far will she sail 
in a week ; there being 24 hours in a daj, and 7 days in a 
week ? Ans. 1,512 miles. 

7. What is the product of 5, 6, 7, 8, 9, and 25 multi- 
plied together ? Ans. 378,000. 

contractions in multiplication. 

Lesson 39. 

1. If I buy 103 pieces of cloth, at 256 dollars apiecCi, 
how much do I pay for the whole ? 



OPERATION. 
256 

1 03 


768 
256 



2 6,3 6 8 dollars. Ans. 

Os therefore^ between the figures of the multiplier ^ are not 
used, 

2. Multiply 245,181 by 6,005 ? Ans. 1,472,311,905. 

3. How many bricks did a team haul away from a brick- 
yard in 206 loads, each load containing 1,296 bricks ? 

Ans. 266,976. 

4. Multiply 3,837 by 2,r08. Ans. 8,088,^396. 

5. If a cow is worth 25 dollars^ what are 10 such cows 
worth ? Ans. 250 dollars. 

Explanation, Put at the right of 25, and it increases 
its value 10 times, or multiplies it by 10. See Numera- 
tion, latter part of lesson 5. 

6. What must I give for 4 horses, at 100 dollars apiece } 

' Ans. 400 dollars 

7. If 1,000 men are paid 165 dollars apiece, how much 
are the whole paid ? Ans. 165,000 dollars. 

So when two numbers are to be multiplied together, if 
one is 10, 100, &e. 

. We put the Os in it at the right of the other to get the product. 

What is done with the Os between the fignres of the multiplier? 
Explain how example 5, lesson 39, is performed. 
What is done when two numbetB ate lo\jc m\j\Vx\^\^^ Vi^^^^>">^ ^^^ 
IB JO, 100, Ac. ? 



« 
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8. 1 ,000 men before going into battle ^ were furnished with 

45 cartridges apiece; how manj cartridges did thej receive ? 

9. There being 100 cents in a dollar, how manj cents 
are there in 3 doUars ? 

10. What is the product of 1,000 by 255. 

Lesson 40. 

1. If a vessel sail 120 miles a daj for 6 dajs, how far 
will she go in that time ? 

OPERATION. Explanation. We here multiply 12 

12 tens by 6, and put the in 120 at the 

6 right of the product to show that it is 

72 tens. 

7 2 miles. Ans. 

2. A drover has 300 cows worth 25 dollars apiece ; 
what is the value of all of them ? 

OPERATION. Explanation. 25 taken 3 hun- 

2 5 dred times, or which is the same 
3 thing, 3 hundred taken 25 times, 

■ makes 75 hundred ; we therefore 
7,5 dollars. Ahs. put the Os in 300 at the right of 75. 

3. If 200 men have 150 dollars apiece, how much have 
they all ? 

OPERATION. * Explanation. 15 tens taken 2 

15 times make 30 tens; we therefore 

2 put the in 150 at the right of 

■ 30, and as 2 hundred times 15 

3 0,0 dollars. Ans. tens are a hundred times as much 

as 2 times 15 tens, we put the 
two Os in 200 at the right of 300. 

Therefore, when there are Os at the right of the multi- 
plier, 6r multiplicand, or both. 

Omit them entirely in multiplying, but place them at Ike 
right of the product. 

4. What quantity of shad are there in 65 barrels, each 
of which contains 200 pounds ? Ans. 13,000 pounds. 

5. Multiply 432,000 by 2,100. Ans. 907,200,000. 

Explain how example 1, lesson 40, is performed. 
Expl^^n how example 2, lesson 40, is performe4. 
Explain how example 3, lesson 40, is performed. 
What course do we take when there are Os at the right of the mulU- 
p/jer, or wuJttpJicand, or both ' 
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6. What sum are 160 hogsheads of molasses worth, at 
20 dollars a hogshead ? Ans. 3,200 dollars. 

7. A company of men bought 6 acres of land at 2,000 
dollars an acre ; how much did they give for it ? 

Ans. 12,000 dollars 

8.> How much must a merchant pay for 260 bales of 

cotton, at 80 dollars a bale ? Ans. 20,000 dollars. 

9. What is the product of eighty-three thousand five 
hundred, and nine hundred and seventyHBeven ? 

Ans. 81,579,dea 

10. If one ton of hay is worth 20 dollars, what are 9 tons 
worth ? Ans. 180 dollars. 
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Lesson 41. 

To kepeffomud in tke mind, 

1. How many apples can you get for 6 cents, at 2 cents 
apiece ? 2 is in 6 now many times then ? 3 is in 6 how ^ 
many times ? 

2. Emma had 9 roses, which she divided equally among 
3 children I how many did she give to each ? 

3. I rode 15 miles in 3 hours ; ho*w&r did I ride in one- 
hour ? How many times is 3 in 15 then ? Why is 3 in 15 
5 times ? Answer. Because 3 times 5 are 15. 

4. A trader paid 16 dollars for 4 hats ? what was the 
price of one hat ? 4 is contained in 16 how many times 
then? Why? 

5. If you have 18 sugar plums, 6 times as many aa 
Charles, how many has Charles ? 

6. 7 boys have 21 pears ; if they divide them equally, 
what will be the share of each ? 

7. How many hours will a traveller be in going 40 miles, 
if he rides 8 miles an hour ? What number then does 40 
divided by 8 give ? 40 divided by 5 ? 

8. A man earned 54 dollars in 9 weeks ; how much did 
he earn in one week ? 

9. If you divide 60 cents into 10 equal heaps^ how many 
will there be in each heap ? 

10. 6 med did a piece of work for 42 dollars ; what was 
each one's share of the pay ? How many times then ia 6 
in 42 ? Why ? 



46 



DIVISION. 



Lessons 42 and 43. 



DIVISION TABLE. 

JVtfte. Questiont in this table ehould not be wked in rotation, be- 
cause when they are so asked the learner can answer by merely count- 
ing, without the least exertion of memory. 

In one part of the table we find 5 in 35, 7 times, and in another part, 
7 in 35, 5 times. Each operation in the table is repeated, in this way, 
except when a number is divided by itself, or is contained in another as 
many times as 1 is in itself. Make the learner observe this. 
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Lesson 44. 

To be performed in the mind. ^ 

1. William had 8 cents, which he laid on the tahle in 2 
equal heaps ; hpw many were there in each heap ? If he 
had had 7 cents, how many would there have been in each 
heap, and how many over ? 

2. A man received 12 dollars for 4 days' labor ; what 
were his wages a day ?. 

3. How many heaps of 4 cents in a heap can you make 
out of 14 cents, and 'how many will there be over ? 

4. If you divide 32 apples equally among 8 boys, how 
many will each receive ? How many times then is 8 in 32 ? 
4 in 32 ? 

5. How many times is 2 in 12 ? 3 in 27 ? 4 m 28 ? 4 
in 36 ? 5 in 40 ? 7 in 28 ? 6 in 54,? 6 in 36 ? 8 in 32 ? 
8 in 64 ? 9 in 36 ? 10 in 80 ? 

6. If you have 43 pounds of butter, and sell it in parcels 
of 5 pounds each, how many of such parcels will there be, 
and how many pounds over ? 

7. 2 men had equal shares in 20 dollars ; what was 
each one's portion ? . 

8. 30 cents were equally divided among 2 boys ; how 
many did e^ch one receive ? Explanation, 30 is 3 tens ; 
how many tens did each of the 2 boys receive, and how 
many cents were there over ? How many times is 2 in 10 ? 
How many then are 1 ten and 5 ? 

9. How many times is 2 contained in 24 ? In 26 ? In 
32 ? In 46 ? In 60 ? In 48 ? In 82 ? In 100 ? 

10. A man bought 3 pounds of butter foi" 42 cents; what 
was the price a^ pound ? What w^uld the price have been 
a pound if he had given 39 cents ? 

Lesson 45. 

To. .be performed in the mtTid, 

1. How many times is 3 contained in 30? In 36 ? In 
48 ? In 54 ? In 60 ? In 75 ? In 90 ? 

2. How many yards of broadcloth do I get for 48 dollars, 
if I pay 4 dollars a yard ? 

3. How many times is 4 contained in 40 ? In 52 ? In 
64? In 80? In96 ? In 100 ? 

4. How many times is 5 coutaitke^ Vxv ^b "^ ^ vcl'X^ \ £» \s^ 
78 P 6 in 96} 7 in 70 ? Tm9\^ ^\w^^'^^ ^\\jl^^^ 
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5. 2 shipwrecked sailors divided 110 biscuits equally 
between them ; what was each one's share ? Explanation, 
1 10 is 11 tens ; now how many tens did each receive, and 
how many were there over ? How many times is 2 contain-- 
ed in 10 ? How many then are 5 teas and 5 ? • 

6. How many barrels ^ apples can yau buy for 120 
dollars, at 3 dollars a barrel ? 

7. How many times is 2 contained in 200 ? 3 in 300 ? 
4 in 400? 4 in 440? 5 in 600 ? 7 in 700 ? 9 in 540 ? 

8/ If you give 30 cents for 10 oranges, what is the price 
of one orange ? 

9. How many times is 10 contained in 40 ? In 60 ? 
In 90 ? In 120 ? In 160 ? In 170 ? In 200 ? In 300 ? In 
370 ? In 460 ? In d40 ? 

10. How many times is 2 contained in 25, and what is 
left ? How many times is 3 contained in 38, and what is 
le^ ? How many times is 5 contained in 67, and what is 
left ? How mMiy times is 8 contained in 100 and what is 
left ? How many times is 10 contained, in 96, and what 
is left ? 

Lesson 46. 

For the Slate. 

Short Division, or way of dividing when the number we 
divide by consists of only one figure. 

1. A merchant having 527 dollars in silver, wished to 
. get the amount in 2-dollar bills ; how many of such' bills 
ought he to receive in exQbange ? 

OPERATION. Explanation, We place 2 at 

2)5 2 7 1 remainder, the left of 527, separate them .by 
-^ • a curved line, and draw a line 

2 6 3 beneath. Now 2 is in the 5 hun* 

Ans. 263 2Hlollar bills, dred 2 even hundred times, and 
and 1 dollar over. ^ 1 hundred over ; 2 is in the 1 

hundred over, and the 2 tens, or 
in 12 ten|^ 60 times, or 6 ten times exactly ; 2 is in the 
7, 3 times, and 1 over. The 2 hundreds, 6 tens, and 3 put 
under 527, make 263, evidently the answer, there being 1 
reihainder, which we place at the right. We proceed in 
dividing thus ; 2 is in 5, 2 times and 1 over, 2 is in 12, 6 
times^ 2 is in 7, 3 times and 1 over.^ 

Explain how example 1, lesson 46, is peitCoiioA^. '^Qi'« d^^c^o- 
ceed in dividing 527 by 2? 
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The nmnber we divide by is called the dhuor, that which' 
we divide, the dividend, that which we obtain by dividing, 
the qtMtietU, and the^ number left, the reminder ; thus, in 
the preceding example, 2 is the divisor, 527 the dividend, 
263 the quotient, and 1 the remainder. 

Si, If I buy 1^6 dollars' worth of broadcloth, at 3 dollars 
a yard, how many yards do I obtain for my money ? 

Ans. "42. 

3. A gentleman gave his 2 sons £64 dollars in equal 
shares ; how much did each receive ? Ans. 132 dollars. 

4. A vessel owned by 5 persons in equal shares, earned 
1,230 dollars in one year ; what was each one's part of 
the gain ? Ans. 246 dollars. 

5. If I sell a horses for 688 dollars, how much do I get 
apiece for them P Ans. 86 dollars. 

6. How many barrels of flour can I buy for 64,459 dol- 
lars, at 9 dollars a barrel, and bow many dollars will be 
left ? Ans. 7,162 barrels, and there will be 1 dollar lefl. 

7. A teamster hauled two hundred and sixteen kegs of 
lard in four equal sized loads ; how many kegs were there 
in each load ? Ans. 64. 

8. A drover wished to put l',305 sheep in 6 equal flocks; 
how many will there be in a flock, and how many will there 
be over ? Ans. there will be 217 in a flock, and 3 over. 

* LsssoN- 47. 

Long Division, or way of dividing when the divisor con- 
sists of more than one figure. 

1. 13 men gained 1,963 dollars, and divided it equally ; 
what was each one's share ? 

OPERATION. Explanation, We di- 

13)1963(151 dollars. Ans. vide as before, but for the 

1 3 sake of ease, write down 

- all of the work thus. We 

6 6 TRIAL. make a curved line each 

6 5 6 6 side of 1,963, and place 

5 2 13 at the lift. Now 

1 3 — 19 hundreds divided by 

13 14 13 give 1 hundred, which 

— ^ we place at the right of 



What ig called the diyiaor ? Dividend ? QaoUent ? Remaindet ? 
In example 1, lesson 46, what is the A\V\wiT^ XyWv^'wAX ^^'5JC«J«^.\ 
Remainder ? 

5 i 
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1,963, and multiplying 13 bj the 1 hundred, subtract the 
product, 13 hundreds, from* 19 hundreds ; we have 6 hun- 
dreds lefl, and bringing down the 6 tens we have 66 tens to 
divide by 13. Let us see if the quotient be 4 tens ; 
multiplying 13 by 4 tens we get dS tens, which subtracted 
from 6& tens leave 14 tens. The quotient is evidently 
larger. Let us try 5 tens. Multipljring 13 by 5 tens we 
get 65 tens, which subtracted from 66 tens, leave 1 ten ; 
we now place the 5 tens at the right of the quotient, and 
bringing down the 3, we have 13, which divided by 13 
gives 1. This we put at the right of the other quotients, 
and multiplying 13 by it, subtract the product, which leaves 
no remainder. 

151 is plainly the whole quotient, since 13 is contained 
in 1,963, 1 hundred times, 5 ten times, and 1 time. 

2. A fisherman sold 12 Shad for 1(^ cents ; how much 
did he get apiece for them ? Ans. 9 cents. 

3. How many times is 25 contained in 1,043, and how 
large is the remainder ? 

Ans. 41 times, and the remainder is 18. 

4. A man earns 26 dollars a month ; how long will it 
take him to earn 1 ,638 dollars ? Ans. 63 months. 

5. If 112 muskets are worth 1,3^4 dollars, what is the 
value of each ? Ans. 12 dollars. 

6. A man gave 73 dollars for 6,205 alewives ; how 
many could he have bought for 1 dollar ? Ans. 85. 

7. 87 cattle slaughtered at Brighton, were found to 
weigh 35,757 pounds ; if they were all of a size, what was 
the weight of each } Ans. 41 1 pounds. 

8. A teacher wished to divide 412 nuts equally among 
34 boys ; how many can he give each, and how many will 
be left, that is, what will %e the remainder ? 

Ans. he can give 12 to each, and there will be 4 left. 
« 

Lesson 48. 
From w^t precedes we get the following 

RULE FOR DIVISION. 

Write the divisor at the left of the dividend. Then if the 
divisor consists of only one fgure, draw a Une beneath the 

JSxpIain how you divide 1,963 by 13. 
Why IB J 51 pfainly the whole quotient? 
^Ooirrfo jrou write the numbers in DWwion? tlo^,^«n,^o^«a\R»- 
"*»«/ if the diviaor conaiBla of only one figure > 
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dividend, and divide the left hand figure or two left hand 
figures, placing the quotient beneath ; the next figure of the 
dividend joined to the right of the remainder, if any, must 
now be divided, and the quotient put at the right of the other, 
and so on. If the divisor consists of two or more figures, 
find how many times it is contained in the smallest possible 
number of figures at the left of the dividend, and place the 
quotient at the right of the dividend; then multiply the divisor 
by the quotient, and subtract the product from the figures (/t- 
vided. Bring down the next figure of the dividend,join it to 
the right of the remainder, if any, and divide as before, put' 
ting the quotient at the right of the other, and so on. 

3 is in 7, 2 times and l^over. 3 times 2 are 6 and 1 are 7. 
Therefore, as we sometimes make a mistake in dividing, 
we can prove the work, 

By multiplying the divisor and quotient together, and 
adding the remainder, if any, to the product; if the resuU be 
equal to the dividend, the work will generally be right. 

1. Divide 636 by 15. 

OPERATION. . PROOF. 

15)636(42 quotient. 4 2 quotient. 

6 _ . 15 divisor. 



36 2 10 

30 42 



6 remainder. 6 3 

6 remainder. 



6 3 6 dividend. 
Jfote. Each example ahoald now be proved. 

2. Divide 457,408 by 1,021. 3. Divide 10,985 by^l. 
4. Divide 3,584 by 32. 5. Divide 895 by 8. 

Lesson 49. 

1. Divide 3,647,819 by 7. 

2. Divide 46,200,981 by 3,975. 

How do you proceed if the divisor consists of two or more figures. 
How many times is 3 in 7, and how many over ? How many are ^ 
times 2 added to 1 ? 
How, then, can we prove the NvoiV.mVyvHiN&vcni'^ 
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3. Divide 115,692,192 by 1,894. 

4. An owner in a privateer was to receive one dollar out 
of every 6 that she made ;' afler property to the amount of 
22,902 dollars had been taken by her, what was his share ? 

Ans. 3,717 doUclrs. 

5. Suppose the salary of the bishop of Durham, in Eng- 
land, to be 96,666 dollars a year, how much does he re- 
ceive a day, and what is the remainder, there being 365 
days in a year ? 

Ans. he receives 264 dollars a day, and the remainder is 
306 dollars. 

6. If there are 136 furlongs in 17 miles, how many fur- 
longs are there in 1 mile ? Ajis. 8. 

7. A man has 6 chaises built in the same way ; all of 
them are worth 750 dollars \ what is the value of each ? 

Ans. 125 dollars. 

8. Divide 975 by 75. ' Ans. 13. 

9. Divide 5,310 by 45. Ans. 1 18- 

10. A trader bought 3,472 pounds of butter for 434 dol- 
lars; how many pounds did he get for one dollar ? Ans. 8. 

Lesson 50. * ' 

1. A bank having 28,400 dollars in silver, the officers 
put them in 25 bags, with the same quantity in^ach ; how 
much was that ? ^Ans. 1,136 dollars. 

2. If 4 yards of cloth make one suit of clothes, how 
many suits will 108 yards make ? Ans. 27. 

3. A man bought 44 pounds of cheese for 528 cents ; 
how. much did he give a pound ? Ans. 12 cents. 

4. A man who had 625 pounds of butter, put it in 25 fir^ 
kins, with the same number of pounds in each ; what num- 
ber was that ? Ans. 25 pounds. 

5: What is the quotient of 225 divided bv 15 ? Ans. 15. 

6. How long will 57^202 pounds of flour last, if 37 
pounds are used daily ? Ans. 1,546 daya 

7. Divide 6,665 by 1,333. Ans. 5. 

8. Divide 28,791 by 7. Ans. 4,113. 

9. If 40 bushels of potatoes are worth 1 ton of hay, how 
many tons are 364,920 bushels worth ? Ans. 9,123. 

10. Suppose I want to go 873 miles in 9 days, how far 
muBli I travel each day, if I ride at a uniform speed ? 

Ans. 97 miles 
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Lessoi^ 51. 

1. How many are 3 times 4 ? 3 is in 12 how many times ? 
4 18 in 12 how many times ? 

Therefore^ hy dividing the product of two numbers hy one 
of them, we obtain the other. 

3. If you get 252 dollars for 6 loads of cider, with 14 
barrels to a load, what price a barrel are you paid ? 

OPERATION. 

1 4 8 4)2 5 2(3 dollars. Ans. 

6 252 



8 4 barrels. 

« 

T^herefore, by dividing the product of several nunU^ers by 
the product of aN of them but one, we obtain this one* 

3. 7 inen were paid 105 dollars for labor done at 1 dol- 
lar apiece a day; how many days did they work ? Ans. 15. 

4. A teamster hauled 65 bushels of com at a load until 
he had carried away 1,625 bushels ; how many loads had 
he taken ? ' Ans. 25. 

5. 2 horses eat 4,872 poundsj>f hay in -3 months ; how 
much did each of them consume in a day, there being 7 
days in a week, and 4 weeks in a month ? Ans. 29 pounds. 

6. 17,160 is the product of 13, 8, 11, 3, and another 
number multiplied together ; what is that other number ? 

Ans. 5. 

7. I paid 85,120 cents for a load of butter in 95 firkins, 
giving 16 cents a pound for it ; how many pounds were 
mere in a firkin ? Ans. 56 pounds. 

contractions in division. 

Lesson 52. 

1 . A coal merchant bought 1 , 1 33 dollars' worth of anthra- 
cite coal, at 1 1 dollars a ton ; how many tons did he buy ? 

__._... - ■ ■ — " — ^ 

What do we obtain by dividing the product of two numben by one 
of th«m ? 

What do we obtain by dividing the product of several numben by 
the product of all of them but oue I 

5* 
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OPERATION. Explanaii9n. Aflerbring- 

1 1)1133(103 tons. Ans. ing down the 3 tens we 

1 1 find that 1 1 is contained in 



them ten times, which 

3 3 we put in the quotient ; 

3 3 and then bring down the 

3, and divide 33 by 11. 

So afler bringing down a figure, if the number made be 
less than the divisor, ^ 

Put in the quotient , and bring down the next figure, and 
divide. 

2. 23 horses, each of the same value, are worth 2,300 
dollars; how much is one of them worth ? Ans. 100 dollars. 

3. 42,230 bricks were hauled in 41 equ^l loads ; how 
manj were taken in each load ? Ans. 1 ,030. 

4. Divide 89,760 by 17. Ans. 6,280. 

5. 27,054 acres of land were divided into 27 equal sized 
lots for sale ; how many acres were put in each lot ? 

Ans. 1,002. 

6. James had 230 chestnuts to divide among 10 chiidrdn; 
how many must he give to each ? 

OPERATION. ExpUmaixon, Since by putting one 

2 3 I at the right of a number we multi- 

2 3 chestnuts. Ans. P^y i* ^7 1^. by cutting one off we 

divide by 10. See Numeration, latter 
part of lesson 5. If James had had 234 apples, we should 
have cut off one figure from the right ; thus 2 3 | 4, leav- 
ing the answer 23, with a remainder 4. ' 

7. There being 100 cents in a dollar, how many dollars 
are there in 63,000 cents ? Ans. 530. 

, 8, If 1,000 soldiers have 2,311 flints, how many can 
each one have, and how many wiU there be over ? 

Ans. each one can have 2, and tbere will be 311 over. 

So when the divisor is 10, 100, &c. • 

Cut 9ff as many figures from the right of 4h^ dif>i4md as 
there nrjs Os in the divisor, Th^figutiS cut off (fre th^ r^* 
mainder, the others the quotient. 

» > ! ■ ■ ... ■■■ ■ 

Explain how example 1, lesson 52, is performed. 
If after bringing down a figure the number made be less than the 
d/r/sor, what is done ? 
Explain how example 6, lesson 52, is petfoimeA. 
What if the divisor be 10, 100, &c. ? 
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9. Divide 59M43 by 100. 

10. 10 children inherited 15,220 dollars; what was the 
share of each ? 

11. If you divide 372,000 into 1,000 parts, how large 
will each part be ? 

12. There are 21,300 pounds of beef to be distributed 
among 10,060 men ; how many pounds can each receive, 
and how much wiU^remain ? 

Lesson 53. 

1 . A man had 330 pounds of lard which he wished to put 
into 20 equal sized pots , how many pounds must be put 
in each ? 

OPERATION. Explanation, To multiply 

2|0) 3 3|0 10^ by 20 we multiply by 2, and 

put the at the right of the 

1 6 product ; therefore to divide 

Ans. 16 pounds, and there 330 by 20 we cut off the 
are 10 pouods over. from 330, and divide the rest 

by 2. The^ remainder 1 be- 
ing 1 ten, we put the cut off, ^t the right of it. If he 
had had 337 pounds, we should have cut off the 7, and put 
it at the right of the 1 ten for a remainder. 

2. How many piles of 600 dollars can you take out of a 
heap containing 12,200, and how many will there be over ? 

Ans. 20 piles, and 200 over. 
So when there are Os at the right of the divisor, 

Chd th^m off; alio cut off the same number of figures from 
the right of the dividend^ divide what reinaina of the dividend 
by what refnaim of the dimar, and pUee the figures cut off 
frooh the dividend at the right of the remainder. 

3. How many times is 4,000 contained in 2,010,000 ? • 

Ans. 502 times, and 2,000 over. 

4. 450 men were paid 31,500 dollars ; what was the 
share of each ? » Ans. 70 dollars. 

5. Divide 3,541 by 30. Ans. 118, and 1 over. 

6. How many divisions of 90 feet each can I make in one 
Bule, or 5,280 feet ? Ans. 58, and theve are 60 feet over. 

7. A party of 20 men having obtauied 720 dollars, di* 
vided them equally ; what i^as each one's ^are ? 

Ans. 36 dollars. 

Explain how exHiDpIel, lesson 53,1% ^t^oxtae^. ^ 

When there are Os at the t\ghl<^ ^i^e tf\N\«ox^\iQ^ ^ 1^^ ^v***; 
answer? 
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8. What is the quotient of 75,000 divided by 500 ? 

Ans. 150. 

9. How many acres of land, at 310 dollars an acre, can 
I buy for 1,240 dollars ? Ans. 4 acres. 

10. How long will it take a man to travel 2,800 miles, 
if he goes 70 imles a day ? Ans. 40 days. 



PROMISCUOUS QUESTIONS 

IV 

ADDITION, SUBTRACTION, MULTIPLICATION, AND DIVISION. 

Lesson 54. 

7b be paf armed in the mind. 

1 . Rufus having 27 cents, wishes to buy as many oranges 
at 6 cents apiece as possible, and to spend the rest in ap- 
ples at 1 cent apiece ; how many oranges and apples can 
he buy ? 

2. if he has 25 cents, how many oranges and apples 
can he buy ? 

3. James picked up 1/5 apples, and William 21, but 
William soon afler gave James 7 ; how many did each 
have then ? 

4. How much money do 35 10-dollar bills make ? 

5. A man having 97 sheep, purchased 35 ^ore ; how 
many had he then F 

6. A farmer sold 2 loads of cider ; each load contained 

4 barrels, and each barrel 30 gallons ; how many gallons 
•did he sell ? 

7. A boy having 75 cents, spent 28 for a knife ; how 
many did he then have ? 

8. If a man has an income of 2 dollars a day, ^nd spends 

5 dollars a week, how much will he save in 4 weeks ? 

9. Suppose a man on foot to be 25 miles ahead of a man 
on horseback, and to walk 5 miles an hour ; how long be-* 
fore the man on horseback will overtake the other, if he 
rides 10 miles an hour ? 

10. A farmer having 81 dollars, bought 10 sheep at 3 
dollars apiece, and 9 sheep at 4 dollars apiece ; how much 

money did he have after paying for llieii> t 



t 
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11. If .1 buy a yoke of oxen, a cart, and three cows for 
240 dollars, how many d^doUar bills must I give in 
payment ? 

Lesson 55. 

1. If you pay 4 cents for 2 oranges, what do you give 
apiece for them ? If you pay 2 cents for 4 oranges, now 
many do you get for one cent ? 

So we divide the price by the quantity to get the value of one 
thing, and the quarUity by the price in cents to get what one 
cent tDill buy, <md by the price in dollars to get what one do^ 
lar will buy. 

Far th» SLaU, 

2. 147 tons of hay sold for d;087 dollars ; what did it 
bring a ton ? Ans. 21 dollars. 

3. A man bought 3,684 pounds of suffar for 307 dollars; 
how many pounds did he get for one dollar ? Ans. 12. 

4. If you buy 160 acres of land at 25 dollars an acre, 
and expend 100 dollars upon it, at how much an acre must 
you seU it to gain 220 dollars ? Ans 27 dollars. 

Explanation. The whole cost added to 220 dollars, is 
what all the land must be sold for t6 gain 220 dollars. 

5. A merchant having 45 barrels of pork, sold 25 of 
them at 25 dollars a barrel, but the price falling he sold 
the rest at 21 dollars a barrel ; what did he get for the 
whole ? Ans. 1,045 dollars. 

6. Multiply 4,829,001 by 300,128. 

Ans. 1,449,318,412,128. 

7. A merchant bought 4,960 yards of coarse cotton cloth 
for 310 dollars ; how many yards did he get for one dollar ? 

Ans« 16. 
8» What number multiplied by 20 produces 2,740 ? 

Ans. 137. 
Explanation. Remember that the divisor and quotient 
multiplied together produce the dividend. 

9. What number multiplied by 12 produces 144 ? 

Ans. 12. 

10. What number added to 192 makes ^71 ? Ans. 79. 

/ » 

How do we get the value of one thinff from the price and quantity ? 
How do we get what one cent or one aollar will buy, from the price 
and quantity r 



\ 
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Lesson 56. 

1. A merchant bought 37,520 dollars worth of flour, and 
after selling it all, found he had gained 4,281 dollars ; 
what did he sell it for ? Ans. 41,801 dollars. 

2. A man bought a farm for 3,230 dollars, paying with 
a farm worth 1 ,240 dollars^^ a yoke of oxen worth 75 dol- 
lars, a wagon worth 83 dollars, three cows worth 54 dol- 
lars, and the rest in money; how much money did he pay ? 

Ans. 1,778 dollars. 

3. A barrel of pork ccmtains 200 pounds ; now if you 
buy 3 barrels, each of which lacks 4 pounds of being ftiU, 
at 16 cents a pound, what must you give for the whole ? 

Ans. 9,408 cents. 

How many dollars must you give, 100 cents making a 

dollar ? Ans. 94 dollars and 8 cents. 

4. A merchant bought a ship for 11,200 dollars, and 
after expending 1,247 dollars in repairs, sold Jier for 14,000 
dollars ; what did he gain ? Ans. 1 ,553 dollars. 

5. 10 children inherited 4,535 dollars apiece ; what did 
they all inherit ? Ans. 45,350 dollars. 

6. If I give 141 dollars for a piece of cloth containing 47 
yards, how much must I sell it for to gain 1 dollar a yard ? 

Ans. 188 dollars. 

7. A man who owned the following quantities of land, 
500 acres, 17 acres, 121 acres, and 98 acres, sold 325 
acres ; how much did he have left ? Ans. 411 acres. 

8. What number subtracted from 2,521 leaves 178 ? 

• Ans. 2,343. 

9. How long will it take a steamboat to go 345 miles, if 
she moves 15 miles an hour ? Ans. 23 hours. 

10. A man sold a cargo of salt for 2,300 dollars, and 
made on it 625 dollars ; what did it cost him ? 

Ans. 1,675 dollars. 

Lesson>57: 

1. If I spend 35 dollars a month, how long will 700 
dollars last me ? Ans. 20 months. 

2. If I spend 35 dollars a month, and earn 25, how long 
before I shall spend 700 dollars more than I earn ? 

Ans. 70 months. 

3. A man has a farm worth 2,300 dollars, stock worth 
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450, and 575 in cash ; he owes one man 1,125 dollars, and 
various others 323 dollars ; what property will he haye 
when ail his debts are paid ? Ans. 1,877 dollars. 

4. Divide 4,725,000 by 5,000. Ans. 945. 

5. 4 children inherited 2,250 dollars apiece, but one hav- 
ing died, the remsdning 3 inherited the whole ; what was 
each one's part ? Ans. 3,000 doUip-s. 

6. If a man rides 60 miles a day, how far will he go -in 
150 days ? Ans. 9,000 miles. 

7. How long can 5 men live on 475 crackers, if they 
consume 5 apiece each day ? Ans. 19 days. 

8. Add 2,581, 37, 583, 10,000 and 12. Ans. 13,213. 

9. 12 men are hired at 1 dollar a day ; how much wiU 
their wages amount to in 300 days ? Ans. 3,600 dollars. 

10. Subtract 1,287 from 1,287,000. Ans. 1,285,713 

The preceding rules, Addition, Subtraction, Multiplica- 
tion, and Division, comprise all the operations ever per- 
formed in arithmetic ; other xules are only different ways 
of applying these. 

' J ^ 



FRACTIONS, 

OR BROKEN NUMBERS.- 



COMMON EIIACTIONS, 

OFTEN CALLED VULGAR FRACTIONS. 

♦ Lesson 58. 

If you cut an apple into 2 equal parts, each part will be 
a half of the apple ; if you cut it into 3 equal parts, each 
pcul will be a third of the apple ; if you cut it into 4 equal 
parts, each part will be a fourth of the apple ; and if you 

What is said of the preceding rules ? 

If you cut an apple into 2 equal parts, what portion of the ^^<^Vi 
will each part be? What portion of iVve «o^\k\<& ntKl ^<fts^ -^aN.\ifc>& 
yoa cni li into 3 equal partB ? 4 eqaa\ ^^ax\B^ 
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cut it into any other number of equal pajpts, the ordinal 
number y corresponding to it, is used to express the size of 
a part ; thus, if you cut it into ^ equal pieces, each one 
wUl be a twenty-third part ; if you divide it into 78 equal 
pieces, each one will be a seventy-eighth part. 

If you have a number of apples^, say 6, and divide theni 
into 2 equal heaps, each heap will be a half of the whole ; 
if you divide them into 3 equal heaps, each heap will be 
a third of the whole. If you have 20 apples, and divide 
them into 4 equal heaps, each heap will be a fourth of the 
whole ; if you divide them into 5 eqvial beap^ each heap 
will be a £flh of the whole, and so on. 

Into how many equal parts must you divide a pear so 
that each division may be a half ^ how many halves are 
there in any thing then ? 

Into how many equal parts must Joseph divide a piece 
of gingerbread so that each portion may be^a third of the 
whole ? How many thirds are there in any thing then P 

. Into how many equal parts must you divide any thing so 
that each part may be a fourth ? *. How many fourths are 
there in any thing the^? 

Into, how many equal parts must you divide any thing so 
that each portion may be a fifth ? A sixth ? A seventh ? 
An eighth ? A thirteenth ? A twenty-first part ? A fortieth ? 
A hundred and fifly-sixth ? A five hundredth ? 

How many fiflhs are there in any thing ? Sixths ? 
Sevenths ? Ninths? Twenty-fourths ? Forty-sevenths ? 
Seventy-pixths ? Two hundred^ and fifleenths ? Thou- 
saUdtlp ? 

"• *" , . ' ' 

"^Tohei,f^0rmedinth€fnin4-^ 

1 . Lucius had 2 peaches, and he gave Sapiuel one half 
of them^ what number was that ? How many halves of 2 
ai*6 there then ? 

2. What number is one half of 4 ? ©f 8 ? Of 10 ? Of 
12 ? Of 14 ? Of 20 ? Of 30 ? Of 46 ? Of 52 ? Of 78 .? 

.Of 192 ? How many halves of 4 are there then ? Of 8 ? 
Of 10? Of 12? Of 14? Of 30? Of 78? Of any num- 
ber ? 

If you «at it into any other number of equal parts, what is used to 
express the size of a part ? 

What if you cut it into 83 equal pieces ? 78 equal pieces ? 
Jf you divide 6 apples into 2 equal heaps, what part of the whole will 
each heap be ?■ Wh3.i part will each heap be if you divide them into 3 
egualh^apsF Ifjoa divide 20 apples into 4 ec\\ia\ Vevv'p*^ ^^i^^\V\««.^s? 
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3. Sarah had 6 sugar plums ; afler giving away all hut 
one third of them, how many had she left ? How many 
thirds of 6 are there ? 

4. A man having 24 dollars, spent one fourth of it; what 
sum was that ? How many fourths of 24 are there ? 

5. What is one fifth of 45 ? One sixth of 12 ? On9 
seventh of 5G ? One tenth of 100 ? 

6. How many halves are there in any number P Thirds ? 
Fourths ? Fifths ? Sixths ? Sevenths ? Eighths ? Ninths ? 
Twelfths ? Twentieths ? Fifty-fourths ? Ninety-thirds ? 

7. Elias had 12 cents, and he gave Robert one third of 
them, ai;id Caleb one fourth ; how many did Robert get ? 
Caleb ? Which then is the greatest, a third or a fourth 
of 12 ? 

8. Which is the most, a half of 18 nuts or a third of 
Ihem ? A fourth of 40 nuts or a fifth of them ? A fifth of 
60 nuts or a sixth of them ? 

9. William bad an eighth of 72 cherries, and Daniel a 
ninth of them ; which had the most, and how many ? 

10. Which is the greatest, a half of an apple or a third ? 
A third or a fourth ? A fourth or a fifth ? A fifteenth or a 
sixteenth ? A half or a fourth ? d^ third or a sixth ? A 
fourth or a sixth ? 



Lesson 59. 



_♦ 



To be perforrmd in the mind, 

1. Mary had one half of a dollar, and her father gave 
her another 'half ; how many halves had she then ? What 
part of a dollar had she then ? 

2. A man had one fifth of an a,cre of land, when he 
bought two fifths of an acre more ; what part of an acre had 
he then ? 

3. Levi bought three eighths of a sheet of gingerbread 
for himself, and twQ eighths for his playmate ; what par^ 
of a sheet did he buy for both ? 

4. If you take one third of an apple from two thirds 
what part of an apple will be left ? . 

5. Augustus had four fourths, or quarters, of an apple 
in his hand when he dropped one fourth ; what part of an 
apple remained in his hand ? 

6. A merchant owned six tenths of a ship, when he sold 
three tenths ; what part did he keep ? 

7. A farmer having 10 dollars, bougjht «u xwxx^^x «>\'«:eCN.- 

6 
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cles, and then counted his money ; he found two fiflhs of 
it lefl ; what sum was that ? Explanation. What is one 
fifth of 10 dollars ? Then what are two fifths ? 

8. How many fifths of his money did he spend ? 

9. Ephraim paid three fourths of 40 cents fpr'a knife ; 
how many cents did his knife cost ? How many fourths of 
his money did he save ? 

10. Richard had 63 walnuts, hut he lost two sevenths of 
them ; what number remained ? 

, 1 1. If a watermelon be worth 24 cents, how much is five 
eighths of it worth ? 

12. Oliver had two pears, each of which he cut into 
halves ; how many halves were there ? 

13. If you cut e?ich of 3 apple-pies into fourths, how 
many fourths will there be ? 

14. How many sixths of 1 are there in 2 ? In 5 ? In 4 ? 
In 7 ? In 9 ? In 6 ? 

16. If you divide one half of an apple into 2 parts, how 
large will each part be ? How large will each part be if 
you divide one third of an apple into 2 parts ? One third 
of an apple into 3 parts ? ' 

Lesson 60. 

It is usual to write fractions in figures ; thus, one half is 
written j-, one third ^, one fourth j-, one fifth -^j one twen- 
tieth ^, two thirds f , three fourths {, seven tenths •^, three 

eighteenths ■^. 

•% 

That is, the number showing the size of a part is placed 
below the linCy and the number of parts is placed above the line. 

The number below the line b called the denominator, and 
the number above the line the numerator. 

How 3o you write in figures one ninth, one twelfth, one 
thirty-third, two sevenths, two forty»fifths, three eigh- 
teenths, four fifths, five elevenths, seven fourteenths, twelve 
one hundredths, twenty-five forty-firsts, ninety-two one 
hundredths, seventyt-seven ninetieths, one hundred and 
twenty-four one hundred and fiftieths, three halves, five 

How is it usual to write fractions ? How is one half written ? One 
third? One fourth? One fifth? One twentieth ? Two thirds? Three 
fourths ? Seven tenths P Three eighteenths ? 

What number of a fraction do we put below the line ? Above the line ^ 

Which IB the denominator? Numerator? 
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thirds, eight fiflhs, seventeen twelfths, twentj-five six- 
teenths, two halves, three thirds ? 
Ho^ do you read ^, ^, i, f, ^, if, ii» U. H, iWr. 

2"lo"> *6> a* 4t> aia* if B"* Ti "ft"! tI"* Tr> Tnrj Sj 1 • 

A. fraction whose numerator is smaller than its demomi- 
nator, is called a proper fraction. A fraction whose nu- 
merator equals or exceeds its denominator, is called an improper 
fraction. 

To be performed in the mind. 

1 . If you cut 2 apples into thirds, and take i of each, 
how many thirds of 1 apple wiH you have ? Are f of 1 the 
same as i of 2 then ? 

2. Moses cut 3 oranges into fourths, and took j- of each; 
how many fourths oC 1 orange did he get ? What part of 
1 then is J of 3 ? What part of 3 are f of 1 ? 

. 3. If you have 5 melons to divide among 6 boys, what 
part of a melon is each boy's share ? Explanation. If you 
had but 1 melon to divide, what part would each boy have? 
How many sixth parts can each have in all the 5 melons ? 
What part of 1 is ^ of 5 ? What part of 6 are f of 1 ? 

4. 10 men have equal shares in 4 large pumpkins ; how 
large a part must each have ? What part of 1 is ^^ of 4 ? 
What part of 4 is -^ of 1 ? 

5. 3 boys have 7 pears ; what is each one's share ? 
What part of 1 is ^ of 7 ?' What part of 7 are J of 1 ? " 

The numerator is always supposed to be divided by the 
denominator, and the value of the fraction is the quotient. 
A quotient may always be expressed by writing the divisor 
as a denominator under the dividend ; thus ^ is 1 divided 
by 3, f is 2 divided by 5. This last fraction may be con- 
sidered as two fifths of 1, one fifth of 2, or 2 divided by 5. 

6. In what different ways may you consider and read f ? 

I? ^? ^? j^? ^? j^? I? ^? ^? 

7. How can you express the quotient of 1 divided by 2 ? 
7 divided by 3 ? 14 divided by 25 ? 10 divided by 307 ? 
120 divided by 9 ? 19 divided by 20 ? 3 divided by 47 ? 

101 divided by 1,250 ? 33 divided by 55 ? 6 divided-by 50 ? 

— Ill - - ■ ' 

What is called a proper fraction ? An improper fraction ? 
What is the numerator always supposed to be divided by ? What i* 
the quotient ? How may a quotient al^a.y« be eT.^\^««.^> '^Nsa^. ^^oKt^.^ 

is i ? I ? How may | be conaideicd ^ 
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Lesson 61. 

To find what part of one nunU>er another number is. 

To be perfemud in the mind. 

1. If there are 3 apples on the table, and 1 of them be- 
longs to jou, what part of the 3 apples belongs to you, ^, 
J-, or what part ? If you have 1 of 3 apples, what part of 
the whole are yours ? 1 of 4 ? lofS? 1 of 6? 1 of 7? 

I of 8 ? 

2. If you have 2 of 3 apples^ what part of the whole are 
yours ? Explanation. If you have 1 of 3 apples, what 
part are yours ? Then what part are yours if you have 2 
of 3? 

3. What part of 4 apples are 3 apples ? What part of 5 
is 3? What part of 4 is 5 ? What part of 6 is 2 ? 

Ilierefore, to find what part.of one number another num- 
ber is, 

3take the first the denominator of a fraction of which the 
last is the numerator, 

4. A mftn owns 7 acres in a piece of land that contains 

I I acres ; what part of the piece does he possess ? 

5. William has 3 oranges, and Samuel 4 ; what part of 
Samuel's number has WSliam ? 

6. What part of 4 ^s 5 ? .What part of 7 is 9 ? 

7. John has Stents, and Jacob 5 ; what part of Jacob's 
number has John ? What part of John's number has Jacob ? 

8. What part of 28 is 13 ? What partof 13 is 28 ? 

9. A captain of a ship received 95 dollars, and the mate 
45 ; what part of the captain's share is the mate's ? 

10* What part of 19 is 4 ? What part of 7 is 70 ? 

LESSON 62. 

To find the exact quotient when there is a remainder, 

7*9 be performed in tke m^uL. 

1. 2 boys hav^ 3 apples between them ; how many ap- 
ples, and what part of an apple is the share of each ? 

2. If you divide 4 pears into 3 equal portions, how 
manv pears, and what part of a pear will there be in each 
^rtion ? 



Jlaw do we Bnd what part of one numbei anoVhei Ti\j&^t\»> 
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S. If you divide 5 bushels of potatoes among 3 persons, 
how many bushels^ and what part of a bushel will each 
receive ? How many bushels, and what part of a bushel 
will each receive if you divide 5 bushels among 4 persons ? 
6 bushels ? 7 bushels ? 9 bushels ? 10 bushels ? 

ForUuSlaU, 

4. 9 dollars are to be paid to 4 men in equal shares ; 
what will each one have ? ^ 

OPERATION. Explanation. We divide 9 into 4 

4)9 parts, and get 2 dollars for each part, 

^ — and there is 1 dollar over. This 

2^ dollars. Ans. divided into 4 parts gives j- of a dollar 

for each ; the j- being put at the right of 
the 2, makes 2^ dollars for the answer. 

Therefore, when* there is a remainder afler dividing. 

Write the divisor beneath it; the fraction thus made, 
is a part of the quotient^ and must be put at the right of it. 

Any number composed of a whole number and a frac- 
tion, like 2^, is called a mixed number, 

5. A man gave 6 dollars for 5 bushels of com ; what 
was the price a bushel ? Ans. 1-^ dollar. 

6. 3 boys divided 5 oranges between them ; what was 
the portion of each ? Ans. If. 

7. Divide 35 by 8. Ans. 4|. 

8. Divide 911 by 6. Ans. 15l|^ 

9. Divide 73 by 21. Ans. 3i|. 

10. A laborer gets one bushel for every 10 that he thresh- 
es; what quantity will he have afler threshing 27 bushels ? 

Ans. 2j^ bushels. 

11. Divide 33 by 12. Ans. 2^. 

12. What is the quotient of 2,700 by 185 ? Ans. l^ii. 

Lesson 63. 
To change a whole or mixed number to an improper fraction, 

r 

To be performed in the nUnd, 

1. How many halves of a pear are there in 2 pears ? In 
2J pears ? In 3 ? In 4 .> In 7 ? In 7^ ? In 15 ? In 20 ? 

■ ' ' ' ^ ' ' I III. 

Explain how example 4, lesson 62, is performed. 
What is done when there is a remainder after dividing? 
What is called a mixed numbet ? 
^ 6* 



I 
\ 
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In 100 ? How^many tlurds are there in 3 pears ? In 4J 
pears ? In 6 ? In 7|^ ? In 9 ? 

2. How many dgfiths of an inch are there in 3f inches ? 
In 4|- inches ? In 8 inches ? In 9^ inches ? In 12 inches ? 

3. 2 loaves were each broken into 10 equal parts to dis* 
tribute among some starving sailors; how many tenth parts 
were there in both loaves ? How many tenth parts would " 
there have been in 3 loaves ? In 4 ? In 6 ? In 5^ ? In 9 ? 

F9rthe Slate. ' 

4. A merchant having 13 pounds of cloves, put them in 
parcels of j- of a pound each for sale ; how many parcels, 
or fourths of a pound did he make ? 

OPERATION. Explanation. There are 4 fourths 

13 in 1 pound, and 13 times as many 

4 in 13 pounds. 

-^ of a pound. Ans. 

5. If he had had 13f pounds, how many parcels or fourths 
of a pound would he have made ? 

opERATibN. Explanation, 

1 3 f There are 4 fourths 

4 in 1 pound, and 13 

— - times as nfany in 

5 S fourths of a pound in 13 pounds. 13 pounds. Add- 
add' 3 fourths of a pound. ing the 3 fourths 

to the 62 fourths 

6 5 we get 56 fourths. 

•^ of a pound. Ans. 

Therefore, to change a whole or mixed number to an 
improper fraction. 

Multiply the whole number by the denominator^ add the 
numerator to the product^ if it be a mixed number^ and place 
the denominator beneath the resultt 

6. Change 4^ to an improper fraction. Ans. f ^. 

7. Change 873f to an improper fraction. Ans. ^y & . 

8. Change 35 to an improper fraction, of which the de- 
nominator shall be 3. Ans. 4^. 

Eiplain how example 4, lesson 63, is performed. 
Explain how example 5, lesson 63, is performed. 
Hoiv do we change a whole or mixed number to an improper fraction ? 
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9. Joshua has i2f cMlors in nkiepeiic^s or eighths; how 
many eighths of a dollar has he ? Ans. -^4.. 

10. A number of men paid -j^ of a dollar apie6e for ad- 
mittance to see a juggler ; he obtained 15^^ dollars ; how 
many sixteenthsof a dollar were there in that sum ? 

Aiis. ^. 

1 1. In 43 dollars how many sixths of a dollar are there ? 

Ans. ^s•. 

12. A farmer divided 4 buahels, 5 bushels, aod f of a 
bushel of com among some poor per^ns, giving each i of 
a bushel; how many eighths of a bushel did he give away ? 

Aiis. ^i 

Lesson 64. 

To change an improper fraction to a whok or mixed nuptber. 

To be performed in the mind, 

1. How many apples are there in f of an apple .' In f 
of an apple? In f ? In J ? In f ? In J ? In f ? In j^ ? 
In J^ ? In ^ ? In ^ ? In ^ ? In 4yi ? In ^ ? 

S. A man cut up some pies into fourths to sell ; afler 
selling a number ot pieces, or fourths, he found he had -^ 
left ; how many whole pies would these pieces make } 

S. A New England ninepence is ^ of a dollar ; now how 
many dollars are there in 8 ninepences, or in f of a dollar ? 
In f of a dollar? In^? In^? !«¥? 

Far the Slate, 

4. A merchant had ^ of a pound of cloves ; how many 
pounds had he ? , 

OPERATION. Explanation, J of a pound make 

4)52 1 pound ; -S^, then, evidently, make 

-^ — as many pounds as 4 goes times in 52. 

1 3 pounds. Ans. 

5. If the merchant had had -^ of a pound, how many 
pounds would that quantity have been ? 

oPERATiorr. Explanation. 4 is in 55, 13^ 

4)65 times. 

I S^ pounds. Ans. 



Explain how examples 4 and 5, leiMon 64, are ^xfettofc^* 
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Therefore, to change an improper fraction to a whole or 
mixed number, 

Divide the numerator hy the' denominator ^ and the quotient 
will be the whole or mixed number, 

6. William had ^^ of a dollar ; how many dollars did 
he have ? Ans. 48. 

7. Some sailors, cast away on an island, lived ff of a 
day without food ; how many days was that time ? 

Ans. 1 j^ day. 

8. A grocer has 27 half-barrels of flour, that is, ^ of a 
barrel ; how many barrels are there in this quantity ?. 

Ans. 13J-. 

9. What whole number is equal to ^ ^§ ^ ? Ans. 821. 

10. What whole number is equal to ^^ ? Ans. 900. 
IK Change 9j|g7 to a mixed number. Ans. 450|^. 
12. Change X^ to a mixed number. Ans. ll-fs* 

Lesson 65. 

To change a fraction to a simpler form. 

If we multiply the denominator and numerator of a frac^ 
tion, say of 4) hy ^, for instance, it becomes f , and is 
plainly of the same value as ^ ; since 3* times 1 third make 
§, or 1, and 3 times 2 sixths make f, or 1. Now if we 
divide both denominator and numerator of f by 2, we get 
i again, of the same value as f, but in a simpler ibrm. 

SOf if the denominator and numerator of a fraction be both 
multiplied, or both divided by the same number, the valite of 
the fraction wiU not be altered ; but if both be divided by the 
same number, without a remainder, the new fraction is simpler. 

Therefore, to change a fraction to a simpler form, 

Divide the denominator and numerator by any number that 
is contained in both without a remainder. 

How do we change an improper fraction to a whole or mixed 
number ? 

If we multiply the denominator and numerator of } by 2, what frac- 
tion does it become ? What is its value P Why ? Now if we divide both 
denominator and numerator of | by 2, what fraction do we get ? What 
is said of its value and form ? 

What if the denominator and numerator of a fraction be both multi- 

Slied, or both^ divided by the same number? What if both be divided 
V the same number, without a remainder ? 
JIow do we cbunge a fraction to a simpler form f 
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To be performed in the mind, 

1, If you have f of an apple, in what simpler form can 
you express that part ? 

% In what simpler form can you express f^ ? ^ ? ^ ? 

3. Henry has \% of a dollar ; in what simpler form can 
you express this amount of money ? 

4. A hoy has -^ of a melon ] how much is that, ex-> 
pressed in a simpler form ? 

^ 5. In what simpler form can you express -^ ? 

6. In what simpler form can yoji express j^ ? f^ ? 

7. In what simpler form can you express ^^ ? 

8. In what simpler form can you express ^ ? 

9. In what simpler form can you express ^ ? 

10. In what simpler form can you express fl ? 4 ? | ? 
I? 0^? ^? A? 

We frequently meet with fractions composed of a large 
number of figures, rendering calculations tedious, but 
which can be changed to very simple forms ; thus j^ is 
equal to j^, because if we divide both denominator and nu- 
merator by 124 we get ^. 

A fraction is in its simplest form when no numbed but 1 
will divide both denominator and numerator without a 
remainder. 

The greatest number that will divide both denominator 
and numerator, without a remainder, is called the greatest 
common dUvisof' ; and after dividing by such a number, the 
fraction is i^videnily changed to its simplest fbrm. 

* 

Lesson 66. 

To find the greatest common divisor, and change a fraction 

to its simplest form. 

For the Slate, 

1. A ship was divided into 42 shares, and sold to various 
persons ; one bought 12 shares, and of course then owned 
a of the ship ; what is the simplest form to express what 
part of the ship he owned ? 

■ I I ■■! 11 ■ ■ III ■ I i»— ^■— I III < »i^— ^ i »^»»— p I I 

In what simpler form can we write HI f Why ? 

When is a fraction in its simplest form ?^ 

What is called the greatest common divisor of the denominator an.4 
namerator of a fraction, and when is the ftaclvoiXi ^V«Xi^^\a"SN&««cc'$*»*» 
form? 



\ 
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OPERATION. Explanation, 12 goes in 

12)42(3 42, 3 times, and 6 remains. 

3 6 6 goes in 12, 2^ times, with 

no remainder. 6 will there- 

6)12(2 fore divide 3 times 12, or 

12' 36, without a remainder, 

. and also 36 and' 6, or 42 ; 

6 greatest common divisor. moreover it is the greatest 

12 divided by 6 gives 2 j^ common divisor of 12 and 
42 divided by 6 gives 7 ' 42 ; for the greatest com- 

mon divisor of 12 and 42 
will divide 3 times 12, or' 36, and 42, without a remain- 
der, and it must be contained at least once more in 42 
than in 36, and no number greater than their difference, 6, 
will go in 42 one time more than in 36. 

Therefore, to find the greatest common divisor of any 
two numbers, say of the denominator and numerator of a 
fraction. 

Divide the larger number by the smaller, and then the 
divisor by the remainder, if there be any, and so' on, always 
dividing the last divisor by the last remainder until nothing 
is left, when the last divisor will be the greatest common 
divisor, 

JioU. The denominator and numerator of many fractions have no 
common divisor except 1. 

2. If a man buys 12 shares in a ship in which there are 
44 shares, and^therefore owns j^ of her, what is the sim- 
plest form to write his part in ? Ans. •^. 

3 Change j^ to its simplest form. Ans. ff . 

4. Change ff to its simplest form as a fraction ? * Ans. f . 

5. If I am building 35 rods of stone wall, afler I have 
finished 14 rods, what part of the whole, expressed in its 
simplest form, have I built ? Ans. f . 

6. What is the simplest form in which to express 
l,000iff ? Ans. l,000|f. 

7. Change ^ §|Q to its simplest form as a fraction ? 

Ans. ^0•. 
9. A man owns 10 out of 100 shares in a factory ; what 
is his part of the property expressed in the simplest way ?-' 

Ans. •^. 

Explain how example 1, lesson 66, is performed. 

flow do we Hnd the greatest common divisor of any two numbers ? 

fVAat ia said of the denominator |ind numeialoT oC man^ CcacUons r 
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9 Change ^^ to its simplest form. Ans. J. 

10. Change ^^V ^^ ^^^ simplest form. • Ans. tMo- 

11. Change -^^ to its simplest form as a fraction. 

• Ans. ^. 

12. Change -^ff to its simplest fi>nn. Ans. f . 

Lesson 67. 

To change fractions to a common denominator. 

If we have ^ to add to f , we obviously add the numera- 
tors, and get f or 1. In this case the fractions have a 
common denominator 3 ; but we cannot so easily add j-, 
f , and f , where the denominators are different. In cases 
like this, before adding, we must contrive to make the de- 
noininators alike without altering the value of the fractions. 

For ike Slate. 
1. Change j>, f, and f to a common denominator. 

nwR ATTniv '"^ Mcond thiid 

vriuajL xiKf£%, najnerator. namemtor. numcntor. 

2 first .denominator. 1 2 2 

3 second denominator. 3 2 2 

6 3 4 4 

5 third denominator. 5 5 3 

3 common denominator. 15 2 12 

Ans. U^ U and H 
Explanation, By examining the preceding operation, 
we find each denominator is multiplied with the others for 
a common denominator, and each numerator with the same 
numbers«as its denominator for a new numerator ; so that 
the values of the fractions are not altered. See first part 
of lesson 65. 

Therefore, to change fractions to a common denominator, 

Multiply all the denominators together for a common de^ 
nominator^ and e(uh numerator by all the denominators, ea> 
cept its own, for a new numerator. 

Ho^ do we add | and ) ? 

Where the denominators are difi^rent, as in }, i, and {, what must we 
eontriye to do before adding ? 

Explain how you change 3, §, and | to a common denominator. 
How then do we change fractions to a common denominator ? 



J 
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3. Change f and f to a common denominator. 

Ans. Jf , and if. 

3. CbAQg^ h it h a^d f to «v common denominator. 

Ans. ^, ^, ^, and ^^ 

4. Change 2^ and i to^ common denominator. 

Ans. a, and fj. 
Explanation. Chanse 2^ to an improper fraction first. 

5. Change 3| and 6| to a common denominator. 

Ans. H. aad f|. 

6. Change f , f , and j- to a common denominator. 

Ans. J^, If, and f^. 

7. Change 8 and f to a common denominator. 

Ans. ^, and f . 

8. Change 7J-, 5^, and 1^ to a common denominator. 

Ans. ^^, ^, and f| 

9. Change ^^ and -^^ to a common denominator. 

Ans. ^^ft^, and |^J^. 

10. Change j-, i, and j^ to a common denominator. 

Ans. I, f , and f 
Explanation. We change to a common denominator by 
merely changing j- and j- to eighths. We can oflen abridge 
the rule in this way, by multiplying the denominators and 
numerators by such |:iumbers as will make the denominators 
alike. 

1 1 . Change 7^, MS, and ^ to a common denominator. 

12. Change -^ and -^ to a common denominator. 

13. Change f , |^, f , ^jy, and ^^ to a common denominator. 

ADDITION OF FRACTIONS. 

Lesson 68. 

To be petJorvMi tia ike mmd. 

1. A little boy had ^V of a dollar, when his father gave 
him 1^ more ; wha^ part of a doUar had he then ? What 
is the simplest form to express the answer in ? 

2. A man having f of a barrel of mackerel at home, 
bought f of a barrel ; what quantity had he then ? If he 
had purchased 2|^ barrels, what quantity would he have 
had with that at home ? 

3. What is the sum of ^^ f , and 4 ? What is the sum 
ofi, f, andSi? 

4. Jane has ^ of a sheet of paper, J of a sheet, and 2 
sheets ; how much paper has she ? 
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For the S^e, 

5. A fanner sold f of a ton of hay at one time, and } 
of a ton at ajiother time ; what was the whole quantity he 
sold ? 

OFERATiON. Explanotidh. We 

4 3 2 first change ^ and f to 

3 3 4 a common denominator, 

-" — and then t becomes A, 

12 common 9 8 and #, A 5 adding 9 

denommator. ^r A twelfths and 8 twelfths, 

^ and ^ make -f} of a ton ; or, we get f^ of a ton ; or 

changing to a mixed number, l-^ changing to a mixed 

t(m. Ans. number, l-^^ ton. 

Therefore, to add fractions, 

Add the numerators, taking care to change the fractions 
to a common denominator first, if the denominators he not 
alike, 

6. If I sell from a piece of cloth, at different times, f of 
a yard, f of a yard, and ^ of a yard, what is the whole 
quantity I dispose of? Ans. l^ff yard. 

7. A farmer sold 2 bushels of potatoes to one person, 2|^ 
to another, and ^ of a bushel to a third ; what was the 
whole quantity he sold ? Ans. 5^ bushels. 

Explanation. What number dp j vmi i make ? What 
number then do 2, 2, and 1 ^ make ? 

8. Add, j-, f , ^, and f . Ajis. 2|^, the fraction being ex- 
j^ssed in its simplest form. 

9. John has 5j- dollars, ^, ^, and ^^ of a dollar ; what 
is the whole amount ? Ans. 5^%. 

10. A man bought of a grocer 12j- pounds of sugar, at 
one time, and 9f at another ; what was the whole number 
of pounds he bought ? Ans. 22^. 

1 1 . Add ■^, IJ, ^, and /^ together. Ans. 3^. 

12. A man owns ^ of the property belonging to a bank, 
one of his sons owns^ -^ of it, and another -{^ of it ; what 
part of it do they all own ? Ans. |^. 

13. Add 5276f , ^T, A, IH and ^. Ans. 6295/j/5yV 

Explain how example 5, lesson 68, is performed. 
How do we add fractions ? 
7 
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SUBTRACTION OP FRACTIONS. 

Lesson 69. 

To &e performed m the mind. 

1. A grocer had f of a hogshead of cider ; after he had 
sold f of a hosshead how much remained ? 

2. If you t&e f of a dollar from {-, what part of a dollar 
will be left ? What part of a dollar will be left if you take 
I of a dollar from 1 dollar ? 2 dollars ? 2^ dollars ? 2f 
dollars ? 

3. Subtract ^ from i^ ? f from f ? 4^ from 4^ ? 

4. A boy having ^ of an orange, gave away ^ of one ; 
what part of an orange had he lefl ? , 

For the Slate, 

5. Alfred had f of a dollar, when he gave his brother 
I of a dollar ? what sum had he lefl ? 

OPERATION. "^ Explanation. We 

4 3 3 first change i and % 

5 5 4 to a common denomi- 

nator, and then f be- 

2^0 common 15 12 comes j^, andf, ^; 

denominator. j^ ^ H Row subtracting 12 

a from j^ leaves ^. Ans. twentieths from 15 

twentieths we get ^. 

Therefore, to subtract one fraction from another, 

Subtract one numerator , from the other, taking" care to 
change the fractions to a common denominator first y if the 
denominators he not aUke. 

6. A man who had ^ of an acre of land, sold j of an 
acre ; how much did he keep ? Ans. \ of an acre 

7. A merchant having 16^ barrels of pork, sold 12^ 
barrels ; how much had he left ? Ans. 3f barrels , 

Explanation. Afler changing ^ and j- to a common de- 
nominator, we have 12f to take from 16f ; now as we can- 
not take f from f , we suppqse 1 , or f , to be added to |, 
then take f from f , and 12 from the remaining 15. 

8. A man having 5 dollars, lost \\ dollar ; how much 
had he Icfl ? Ans. 3f dollars. 

^— ■■^■^— I > I ■ ■■■ ■■ IIMMI "^^^^ ■ ■■-■■■ — ■■■ !■ ■ ■■ ■ ■lll | ll— ■ ■ ■■■■■^ ■■»I.^»^M>^^ 

Explain how example 5, lesson 69, is performed. ^ 

How do we subtract one fraction from another ?.. 



COMMON FRACTIONS. 75 

9. A man owning i^f^ of the stock of a bank, sold 
xipiTu » ^^^ Ttiuch had he left ? Ans. xiiv' 

10. If I have 10^ dollars, and spend 3f dollars, how 
much money havQ I left ? Ans. 7^ dollars. 

11. What is the difference between f| and ff ? 

Ans. 'f'yyiy* 

12. If I own i^ of a factory,' and another man -j^, which 
owns the most of it, and how much ? Ans. I ^ the most. 

13. Subtract -j^ from 35 y^. Ans. 34ff|J|§^, 

MULTIPLICATION OF FRACTIONS. 

Lesson 70. 

To muUipfy a whole number and a fraction. 
To he performed in the mind, 

♦ 1. What is i of 2 doUars ? Of 4 dollars ? Of 10 dol- 
lars ? Of 18 dollars? i of 3 dollars? Of 6 dollars? Of 12 
dollars ? ^ of 16 dollars ? Of 24 dollars ? 

2. What do 2 times j- of a dollar make ? 3 times j- of 
a dollar ? 2 times f of a dollar ? 4 times f of a dollar ? 3 
times |- of a dollar ? 

3. Samuel has f of 5 walnuts ; what number is that ? 
Explanation. What is \ of them ? Then what is f of 
them ? 

4. A man bought 4 gallons of molasses at f of a dollar 
a gallon, what sum did he give for it ? 

For the Slate. 

5. David got f of an applet 2 different times ; how 
much did he obtain at both times ? 

OPERATION. Explanation. We take the 

3 3 fourths 2 times, which 

2 plainly gives f or f or l^ for 

- the answer. We can also get 
6 the answer by dividing the 

1 or f or 1^ apple. Ans. denominator of f by 2 ; for if 
ALSO. we take the answer just ob- 
2)4 tained, f , and divide both 6 

- and 4 by 2, which will not 

2 alter the value of the fraction, 
. ^ or 1 j- apple. Ans. we shall evidently get the nu- 
merator of f , and the denom- 
inator divided by 2. 



Explain how example 5, lesson 1% is ^t^oxtci^^. 



76 COMMON FRACTIONS. 

Therefore^ to iiittlti{^y a whole number and a fraction. 

Divide the denominator hy the whole number when ii can he 
done without a remainder ^ <md when not, multiply the numeror 
tor by the whole number. 

6. A fanner agreed to give a laborer -^ of all the pota- 
toes he dug ; after diggmg 48 bushels what quaiftity must 
he receive ? Ans. 9 bushels. 

7. 5 men owned ^ of a tract of land afnece ; what part 
of it do they all own ? Ans. f . 

8. What are 25 times 2f4 ^ Ans. 69. 
Explanation. What are 95 times 2 and 25 times {$ ? 

9. 8 men possess 2,400 dollars in equal shares ; what is 
each one's part, or | of the whole ? ^ Ans. dOO dollars. 

10. Multiply t by 30. Ans. 24. 

11. Multiply 45 by ^. Ans. ^. 

12. Divide 16,000 acres of land into lots, each contam-r 
ing yfxr ^^ the whole. Ans. each lot has 320 acres. 

13. What is H o^ ^'^ ^ Ans. 454^. 

Lesson 71. 

To multiply a fraction by a fraction, 
3b he performed in ffts wind, 

1. If you cut an apple into 3 equal portions, what part 
of an apple will each portion be ? If you now cut each of 
these portions into halves, «fhat part of an apple will each 
of the new portions be ? What is j- of ^ then ? What is ^ 
of i ? J ofi ? 

2. What is i of i ? i of f ? 

3. What part of an orange is ^ of j^ ? ^ of ^ ? f of | ? 
* of f ? 

4. A trader sold f of 3 half-barrels of flour, that is, f of 
f of a barrel ; what quantity was that ? 

For ike suae. 

6. A man having f of an acre of land, sold f of it ; how 
much land did he sell ? 

How do we multiply a whole number and a fraction ' 
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opsRATioN. Explanation. 

3 denominator of f 2 nam^rator of f We finst iiiiiki~ 

4 denominator of f 3 numerator of ^ ply the denom^: 
— ^ - mator 3, of f , 
12 6 by Uie denom- 

^ or j- of an acre. Ans. ^ inator 4, of f , 

which is the 
ifune a^ taking ^ of the 2 thirds ; because the 2 thirds are 
then divided by a number 4 times as largo as before, and 
of course the quotient is ^ of what it was. Having now ^ 
of f , we multiply the numerator 2, by 3, which gives 3 
times i of f, or J of |. 

Therefore, to multiply one fraction by another, 

Multiply the denominators together for a new denominator ^^ 
and the numerators together for a new numerator. 

6. A man who owned -jf^ of a ship, bequeathed to his 
son I of his portion ; what part of the i^ip wai^ that ? Ans. ^. 

7. If you have 3j- dollars, and spend j- of it, what sum 
will that be ? Ans. If dollar. 

Explanation. Change 3j- to an improper fraction first. 

8. Multiply ^ by If. Ans. 3^. 

9. Multiply f of J by f . Ans. ^. 

10. What is i of f of I ? Ans. ^, . 

1 1 . A boy having -^ of a dollar, spent f of it ; what 
part of a dollar was that ? Ans. f^. 

12. An iron company divided 25^ dollars on each share 
owned in it ; what was paid on 7^ shares ? Ans. 189f dols. 

13. Multiply m by ^Wf. ^ Ans. ^PyV^. 

DIVISION OP FRACTIONS. 
LESS(fN 72, 

To divide a fraction by a whole number. 
To be performed in the nund. 

1, If 3 pecks of corn are worth f of a dollar, what is 
one peck worth ? 

2. If 2 apples are worth ^ of a cent, what is one apple 
worth ? 



Explain how example 5, lesson 71, is performed. 
How do we maltiply one fraction by another ? 

7* 



3. 2 boys have f of a piece of gingetteead ; what is the 
share of each ? What would be the share of each if Ihey 
hftd I of ft piece ? f ? f ^ t M ^ 

4. f of a bushel of oats was given to 4 horses ^ what- 
part of a bushel did one horse have ? 

FortheSlaU. 

5. S men owned equal shares of f of a riup ; wfiat part 
of the ship belonged to each ? 

OPERATION. Explanation, We divide 8 ninths into 2 

2) 8 equal parts, and get f for the answer. We 

— can also get the answer by multiplying the 

4 denoBdinator 9, by 2 ; for. if we take the 

1^. Ans. answer just obtained, f-, and multiply both 

iiLso. 4 and 9 by ^, which will not alter the value 

9 of the fraction, we shall evidently get the 

3 ttumeraAor of f , ^nd the denomiBfttor nuil- 

tipiied by 2. 

18 

^ or f . Ans. 

Therefore, to divide a fraction by & whole number. 

Divide the numerator when it can be done without a re- 
mmnder, and when not, multiply the denominator, 

6. 10 boys share j- of a dollar equally ; what is the pi^, 
of each ? Ans. -^ c^a doH^r. 

7. Divide of by 4. Ans. -^ 
Explanation, First change 5f to an improper fraction. 

8. Divide 4| by 7. Ans. ^. 

9. J^ is 17 times wha,t number ? Ans. ^4i' 

10. A man owning ^ of a factory, divided his part into 
5 portions for sale ; what part of the factory did he put in 
each portion ? Ans. ■^^, 

11. If 25 men are to receive IQPf dollars in equal shares, 
what will be the share of each ? Ans. 4^ dollars. 

12. Divide f J by 105. Ans. ylfir. 
13 ^^ of an acre produced 25 bushels of corn ; what 

part of an acre produced one bushel ? Ans. ^^. 

Explain how example 5, lesson 72, is performed. 
How do we divide a fraction by a whole number ? 
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To dfwide A whol^ number hy €t fraction, 

I. How BMuiy times is ^ of an applo in 5 apples ? 

2 How many tunes must ia man carry away f of a 
bushel of potaloeato get Id bushels ? ExphnaHon. How 
many timeii^niuBt he cany away 1 third of a bui^lto get IS' 
bushels I Then how many times must he carry away 2 
thirds of a bushel to get 12 bushels ? 

3. How many yards of cloth can I buy for 27 dolliurs at 
f- of a dollar a yard I 

4. How many times is f contained in 20 ? |- in 20 ? 
fin 12? 

Fmr the Slate. 

5. How many perches of stone can I buy for 16 dollars, 
at f of a dollar a perch ? 

OPERATION. Explanation, If the price had. 

1 6 been ^ of a dollar, I could evi- 

9 dently have bought 8 times 16, or 

— 128 perches, but the price being 

12 8 5 times as much, that is f of a 

^ ox 25f perches. Ans. dollar, I must divide 128 by 5 to 

get the answer. 

Therefore, to divide a whole number by a fraction, 

MuUipfy by the' denominator^ and divide by the nmmerator, 

6. A number of men are to be paid |^ of a dollar apiece ; 
how many will 56 dollars pay ? Ans. 64. 

7. How many yards of broadcloth can I buy fbr IIC 
dollars at 5^ dollars a yard ? Ans. 20. 

Explanation, Change 5j- to an improper fraction first. 

8. Divide 87 by ^. - Ans. 36^. 

9. 100 is ^ of what nudiber ? * Ans. 1,200. 

10. Divide 1 12 by f . Ans. 298|. 

I I . Divide 42 by ^. Ans. 80. 

12. How many barrels of flour can I buy for 62 dollars 
, at 7f dollars a barrel ? • Ans. 8. 

13. How far can I travel for 25 dollars at ^ of a dollar 

a mile Ft Ans. 400 miles. 

'■ ■ I II ■ ,1 ■ ■ . 1.1 .11 ■ 

Explain how example 5, lesson 73, is performed. 
How do we divide a whole number by a fraction ? 
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Lfi890N 74. 

To divide ii fraction by ufraciion^ 
To beperfonmd in th» mind, 

1 . If you can gel a pound of butter lea* ^ of ft 4oU«r» h^w 
many pounds can you get for ^ of a dollar ? 

2. How many gallons of molasses can I obtain for f of a 
dollar, the i»rice of one gallon being ^ of a dollar ? 

3. If you give ^ of a dollar for a sheet of drawing-paper, 
how many sheets of such paper can you get lor j- of a 
dollar ? For ^ of a dollar ? For f of a dollar ? 

4. How many times is f contained in f ? 

FortkeSlaie. 

6. How many penknives at |^ of a dollar apiece can I 
buy for ^ of a dollar ? 

OFEBATioN. Explanation, We divide f by 

4 3 3, the numerator of f , by multi- 

. 3 8 plying the denominator 4 by 3 ; 

— • as we now have divided J by a 

12 2 4 number 8 times too large, we 

ff- or 2 penknives. Ans. multiply the numerator by 8. 

. Therefore, to divide a fraction by a fraction, 

Divide hythe numerator of the ditnsor, and multiply hy its 
denominator, 

Jfote, Divide and multiply as directed in lessons 72 and 70. 

. 6. A man wishes to give some boys ^ of a dollar apiece; 
how many can he give that sum to, if he has -j^ of a dol- 
lar ? ^ Ans. 6. 

7. Divide 6f by A. Ans. 22f. 
Explanation, Change 6f to an improper fraction first. 

8. Divide la^^ by l|. ' Ans. 8f. 

9. Divide 2f by 11 J. Ans. :^^. 

10. How many •yards of cloth at |- of a dollar a yard, 
can I get' for f^ of a dollar i Ans. 6f . 

11. A man who owned -^of & ship, said "that «his part 
was ten times as larse as that of another man, who owned 
^ ; was he correct r Ans. No. How many times as large 
was his part ? Ans. 8 times. 

12. Divide -^ by f . Ans. f . 

13. Divide ^ by ^^. Ans. 5^ 

fixplain how example 5, lesson 74, is performed. 
How do we divide a fraction by a fraction ? 
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DECIMAL FRACTIONS. 

Lesson 75. 

Common fractions are sufficient for all arithmetical op* 
erations ; but there is still another sort, extremely con- 
venient and useful. We have seen in Numeration, that 
in whole numbers, a figure put at the right of another is 
ten times as small, or onlj one tenth as large as though it 
was in the place of that other figure. This regular dim- 
inution in value, is continued beyond units, so that the first 
figure at the right of ^units is one tenth part as much as 
though it was in the units' place, the second figure one 
hundredth part as much as though it was in the unita' 
]^ce, the third figure one thousandth palrt as much an 
though it was in the units' place, and so on. Such figured 
at the right of units are called decimal fractions. 

A point is idwajs placed at the left of decimal fractions 
tn distinguish them from whole numbers ; as in the follow^* 
ing table. 

CD 

no 

S . I 

a I "S i S 

Eh a a Eh Eh M Eh tD Eh ffi H Eh W S Eh 
4 8, 5 2 6, 4 5 9. 360287 1 

On the preceding principle we find, 
26.3 . to be 25^%. 

25.37 to be 25^^ and yjhr or 25^<y. 

25.371 to be 25^ and ^ and ^lAnr or 25^^ftV- 
25.3714 to be 25^ and y^ and ToW and 

Tohnj or ^^Mf^* 

For what are common fnetions sufficient ? What haTe we leen in 
Numeration? How is this regular diminution in value continued? 
What are called decimal fractions ? 

' What is always placed at the left of decvconl iiv^'C\^xA\ ^'«s^ h^or^. 
purpose ? 
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It appears, then, that we get the value of a decimal frac- 
tion in a common fraction, by writing a denominator be- 
neath, consisting of 1, with as many Os at the right of it as 
there are figures in the decimal fraction. A decimal frac- 
tion is always read as though it was written in such a com- 
mon fraction. 

Read the following numbers from your slate. 



1. 


06 


6. 


. . 458.00037 


11. ., 


12222 


3. 


.••• 3.5 


7. 


4847213 


12. •< 


, . . 3.333 


3. 


205 


8. 


. • 376.802 


13. . 


000001 


4. 


... 47.537 


9. 


• •.. 6.2801 


14. .. 


.. 19.30003 


5. 


008 


10. 


0202 


15. ., 


. . 60.008 



When there are no tenths, no hundredths, or no- thoa- 
isondths, &c. in a decimal fraction, is put in place of 
tenths, hundredths, or thousandths, &.c. ; thus ^^ is writ- 
ten .02 in decimals, -jx^ i^ written .002, and^ ^riihT ^ 
written 6.0102. 

0* prefixed to a decimal fraction, that is, placed before it, 
makes it ten times as small as before ; thus .5 is ^, .05 is 
-ff^, and .005 is Yjf&ty ^ annexed to a decimal fraction, 
tnat is, placed after it, does not alter its value ; thus .5 is 
^9 -50 is ^^ equal to ^, and .600 is ^f^ equal to ^. 

Write the following numbers in figures on your slate. 

1 . Five, and six tenths. 

2. Twelve one hundredths. 

3. Four one thousandths. 

4. 700, and 375 one thousandths. 
6. Six ten thousandths. 

6. Two hundred, and one -one hundred thousandth. 

7. Twenty-five, and forty-seven thousand and twelve ten 
millionths. 

8. Seventeen hundredths. 

9. Fifly-six thousandths. 

10. One hundred and one thousandths. 

^ow do we get the yalae of a decimal fraction in a common fraction ? 
How is a decimal fraction always read ? 

When there are no tenths, no hundredths, or no thousandths, &c., 
what is put in the place of tenths, hundredths, or thousandths? How 
then is ^ written in decimals ? A^ ? 6^^^ ? 

What is the effect if be prefixed to a decimal fraction, that is, plaeed 
before it? What then is .5 ? .05 ? .005 ? What is the effect if be an- 
nexed to a decimal fraction,^ that is, placed after it.*^ What tb^n is .5? 
.ikf/ .500? 



DECIMAL FRACTIONS. 

11. 12.000, and 12 ten thousandths. 

12. 1,000,000, and 505 ten thousandths. 

13. Two hundred and five, and six one hundred thou- 
sandths. 

14. One thousand one hundred and eighteen ten thou- 
sandths. 

15. 16, and 12 hundredths. 

16. Eleven hiUionths. 

\ 

/ 

Lesson 76. 
To change a common fraction to a decimal fraction. 

For the Slat^ 

1. 2 boys are to have equal iShares in 1 apple ; what 
will be each one's part expressed in decimals ? ObservO" 
tion. It is plain that the share of each in common frac- 
tions will be j- ; we obtain the value of j- in decimal! as 
follows, 

OPERATION.' Explanation, We cannot divide the 

2) 1.0 (.5. Ans. numerator 1, by 2, the denominator, so 

10 we annex to 1 , and consider it as 10 

tenths ; 10 tenths divided into 2 parts 

give 5 tenths, or .5 for each part. 

2. Change ^ to a decimal fraction. 

OPERATION. Explanation, We cannot 

2 7 ) 2.0 ( .0 7 4 7. Ans. divide 2 by 27, so we annex 

to 2, and consider it as 20 
tenths; but we cannot divide 
20 tenths by 27, so we an- 
nex another to 2, and con- 
sider the dividend as 200 
hundredths, which divided 
into 27 parts gives 7 hun- 
dredths for each part with 1 1 
1 1 hundredths remainder. The 

1 1 hundredths remainder wo 
change to thousandths by annexing ; we then divide by 
27, and get 4 thousandths with 2 thousandths remainder, 
and so on. There are no tenths in the quotient, the first 

Explain how Sample 1, lesson 76, is performed. 
Explain bow example 2, lesson 70, \a i^itoiic^^^. 



1 8 9 


1 1 
1 08 


200 
1 89 
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figure being 7 hundredths, w^ therefore put in the tenth's 
place. We evidently get as manj decimals in the quotient 

Bs we annex Os to the dividend and remainders. 

I 

JYbte. The operation eai^be carried farther than has been done here, 

but the next figure obtained, being iqqJooo of 1 , is too small to. be no- 
ticed ; indeed it is not generally necessary to carry the operation so far 
as we have done, for practical purposes. 

Therefore, to chiLnge a common fraction to a decimal 
fraction, 

Divide the numerator by the denomnator^ annexing as 
many Of to the numerator^ and to each remainder, eu may be 
necessary in order to perform the division, and to carry the 
operation as far as desir^^ Place your point in the quotient 
$0 as to edt off as manyjfgures for decimals as there have 
been Os annexed to the numerator and remainders^ 

j£ there be not figures enough in the quotient for deci- 
mals, supply the deficiency by prefixing Os. 

3. 4 men had equal shares in 3 dollars ; ^what was the 
portion of each in decimals ? Ans. J5 of a dollar. 

4. Change ^ to decimals. Ans. 1 .5. 

5. Change ^ to decimals. Ans. .01 56^^ 

6. 12 .men owned 45 bushels of com in equal shares ; 
how many bushels and parts, in decimals, did each own ^ 

-Ans. 3.75 bushels. 

7. Change ^^yjy to decimals. Ans. .00^25. 

8. 7 acres of land were divided into 5 equal parts ; 
what portion of an acre was each part in decimals ? 

Ans. 1.4 acre. 
• 9. Change f to decimals, Ans. .625. 

10. Change 2J^ to decimals. Ans. 2.56. 

* 

LjEssoir 77. 

To write decimals when some are omitted. 

1. If 30 dollars are to be paid to 7 men in equal shares, 
how. many dollars and cents, or hundredths of a dollar, 
should each receive ? 

How many decimals do we get ? 
^How do we change a common fraction to a decimal fraction ? 
What if there be not figures enough in the <\\ioVJexvl fc^t decimals? 



DECIMAL FRACTIONS. tl6 

DPKRATioN. J&^kmaHfm. As we are to 

7)3 express nothmg less than hun* 

— — — dredths, we write 4.29, and not 

4. 2 8 6 7 1 &c. 4.28, for 4.29 is nearer 4.28571, 

4.29 dollars, or 4 dol- &c. than 4.28, since the value of 
lars and 29 cents. Ana. the first decimal omitted is .005, 

or half of ..01, and^if course the 
value of all the dectmals omitted, or .p0571, &c., is more 
than half of .01. 

If we express but two decimals in ihe numbers 4.286, 
4.287, 4.288, or 4.269, it is also plain that we should write 
4.29 and not 4.28. 

' If we express but two decimals in the numbers 4.2847, 
4.2837, 4.2827, or 4.28 1 7, we muj^krite 4.28 and not 4.29, 
because the value of the decimaM>mitted is less than .005, 
OT half of .01. 

Therefore, when we omit any decimals, 

Add I to the last decimal expressed, if the first decimal 
omitted be mone than 5, or if there he more than one decimal 
omitted^ and the first he 5. 

If the first decimal omitted be less than 5, the last deci- 
mal expressed should not be increased by 1. 

2. Change f to decimals. Anis. .6667, nearly. 

3. Change ^ to decimals. Ans. .0833, about. 

4. 13 acres of land are to be divided into 7 equal parts ; 
how much in acres and decimals will there be in each 
part ? • Ans. 1 .857 acres, about. 

5. Change iVbV ^^ decimals. Ans. .070885, nearly. 

6. A man gave 74 dollars for 311 bushels of potatoes ; 
how many bushels did he get for 1 dollar ? Ans. 4.2, about. 

To change a decimal fraction to a common fraction. 

To change a decimal fraction to a common fraction, 
proceed as directed in lesson 75, that is. 

Explain how example 1, lesson 77, is performed. 

Mention some other instances in which the last decimal expressed is 
to be increased by 1. * 

Mention some instances in which the last decimal expressed is not to 
be increased. Why not? 

When should we add 1 to the last decimal expressed I W\\«vw\i'q!v.X 

8 
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Write a denominator beneath consisting of 1 toith as many 
Os annexed as there are decimals. 

The common fraction thus obtained can be changed to 
its simplest form if desired. 

7. What is the simplest form in which .75 can be ex- 
pressed in a common fraction ? Ans. ^. 

ft. Change .00125 to a common fraction, and this frac- 
tion to its simplest form. Ans. 7^. 

9. What is the simplest form in which six hundred and 
twenty-five one thousandths can be expressed as a common 
fraction ? Ans. f. 

10. Express 35.36 in a whole number and a common 
fraction in its simplest f»rm. Ans. 35^. 

11. What common fraction in its simplest form is equal 

to .688 ? Ans. ^. 

I ' 

^ addition of decimals. 

Lesson.78. 

1 . A farmer sold at different times the following quanti- 
ties of hay, 14.125 tons, .75 of a ton, .5 of a ton, 1.0625 
ton, and 4 tons ; what was the whole quantity he sold ? 

Explanation, We write the quan- 
tities with tenths under tenths, 
hundredths under hundredths, &c., 
and as ten one thousandths make 
one hundredth, ten one hundredths 
make one tentlr, and ten tenths 
make one, it is plain that we must 
2 .4 3 7 5 tons. Ans. add and carry just as in whole 

numbers. 

Therefore, to add when there are decimals, 

Wtite the numbers with tenths under tenths^ hundredths 
under hundredths^ dpc, and then add as' in whole numbers ^ 
being careful to put a point at the left of the tenths in all cases, 

2. Add .00004, .27, 451, and 13.003. 

f¥. Rufus had f of a dollar, Josiah f of a dollar, Eliaa f 

How do we chan^^ a decimal fraction to a common fraction ? 
What can be done to the CQimmon fraction thus obtained ? 

nJain how example 1, lesson 78, is peTfoimed. 

>■ do we add when there are decimals } 



OPERATION. 
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.7 5 




.5 


1 


.06 2 5 


4 


• 
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of a dollar, and Philip |> of a dollar; change each of these 
fractions to decimals, add them, and tell ^hat they all had. 

Ans. S.717 dollars, nearly. 

4. Change the foUowing fractions to decimals, and add 
them, and die whole numbers ; 7-^, -^, f , j^. 

Ans. 12.1944, about. 

5. A man sold .875 of a cord of wood to one person, 
2.0625 cords to another, and .25 of a cord to a thira ; how 
much did he sell to all of them P Ans. 3.1875 cords. 

6. Add 27.01, 251, .3801, and 3.8. Ans. 282.1901. 

7. What is the sum of .75, .25, and .50 expressed in 
whole numbers and common fractions ? Ans. 1 j^. 

8. What is the sum of five, and seventy-five hundredths, 
four, and eight thousandths, and two hundred and three 
ten thousandths ? Ans. 9.7783. 

9. Add ^, 17-^, 6t^, and ttjWjtf* *^e fractions be- 
ing first changed to decimals. Ans. 23.6031. 

10. James had j- of a dollar, j^ of a dollar, f of a dollar, 
y\f of a dollar, and ^^j- of a dollar ; change each of Aese 
fractions to decimals, and then find what sum he had. 

Ans. 1.525 dollar. 

SUBTRACTION OF DECIMALS. 

Lesson 79. 

1. A man who owned 4.5 acres of land, sold .875 of an 
acre ; what quantity of land had he lefr ? 

OPERATION. ' Explanation. We write the smaller 

4.5 , .number under the larger, with tenths 
.8 7 5 under tenths, &c., and subtract as in 

'■ — ' whole numbers, for the same reason 

3 .6 2 5 acres. Ans. that we add decimals as whole num- 

bers. The upper number is of just 
the same Talue as though two Os were placed at the right 
of it. We may imagine them there, or place them there 
before subtracting if we please. 

Therefore, to subtract where there are decimals, 

Write the smaller number under the larger, with tenths 
under tenths, hundredths under hundredths, 4*c., and, then 

Explain how example 1 , lesson 79, is performed. 
How do we subtract when there are decimals ? 
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Muhtrati ms im whole nua^ets ; hemg emefid to jmiI a pond ai 
the left of the tenths in aU cooes. 

2. Subtract 3.0175 from 4. 

3. Ephraim haying f of slldollar, spent ^ of a dollar ; 
change these fractions to decimals, and tell me how much 
he hcul left. Ans. .475 of a dollar. 

4. What is the difference between .875 of a dollar, and 
.75 of a dollar ? Ans. .125 of a dollar. 

5. A merchant who owned f of a ship, sold f of her ; 
what part of her, expressed in decimals, did he retain ? 

Ans. .1333, about. 

6. From 5 take .5. Ans. 4.5. 

7. A man who had three hundred and seyentj-fiye one 
thousandths of a dollar, gave a boj six hundred and twentj- 
fiye ten thousandths of a dollar ; how much had he left ? 

Ans. .3125 of a dollar. 

8. What is the difference between 17.375 and 1 1.00005 ? 

Ans. 6.37495. 

9. Subtract .5625 from .625, and giye the answer in a 
common fraction in its simplest form. Ans. -j^. 

10. Andrew promised to be gone on an errand onlj -^ 
of an hour, but stayed |4 of an hour ; what part of an hour, 
in decimals, was he gone longer than he promised to be ? 

Ans. .833 of an hour, about. 

MULTIPLICATION OF DECIMALS. 

Lesson 80. 

1. A man haying 1.3 acre of land, sold .02 of it ; how 
much was that ? 

OPERATION. Explanation. 2 times 1.3 are 

1 .3 2.6, but as we multiply by .02, 

.0 2 only yj^ of 2, the product is only 

rhr of 2.6, or .026. We can 

.0 2 6 of an acre. Ans. show this result to be correct by 

another method ; thus, changing 

1.3 and .02 to common ft^ctions, we haye -f^l and ^f^, now 

multiplying these fractions together, we get xSStt) equal in 

decimals to .026. 

The product .026, must contain as many decimals as 

Explain how example 1, lesson 80, is performed. 

How can we show this result to be correct by another methoct? 
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ther« are decimals in 1.3 and .02 ; for .026 mual contain 
as manj decimals as there are Ob in the denominator of 
x^xT) see lesson 75, and the denominator of y^frr >^ust 
contain as manj Os as there are Os in the denominators of 
•^ and y}^ ; and the denominators of f§ and y}^ must con- 
tain as manj Os as there are decimals in l.d~and .02. 

So there will always he as many decimals in a product 
as in both multiplier and multiplicand. 

Therefore, to multiply numbers in which- there are 
decimals, 

Multiply as in whole numbers. In the product point off 
as many decimals as there are in both muUiplier and mtdti" 
pKcand. 

If there be more decimals in the multiplier and multipli- 
cand than figures in the product, prefix Os to the product 
to supply the deficiency. 

2. What is the product of .043 by 12 ? 

3. A farmer sold at.difierent times, 8 parcels of butter, 
each of which contained 6.25 pounds ; what was the whole 
number of pounds he disposed of ? Ans. 50. 

4. What must I give for five tenths of a bushel of com, 
if the price be seventy-five hundredths of a dollar a bushel } 

Ans. .375 of a dollar. 

5. How much is 1.2 bushel of wheat worth, at 1.75 
dollar a bushel ? Ans. 2. 1 dollars. 

6. 10 boys have .6 of a dollar apiece ; how much have 
they all ? Ans. 6 dollars. 

7. Multiply .003 by .0009. Ans. .0000027. 

8. A man had 21, .125 of a dollar ; what sum had he ? 

Ans. 2.625 dollars. 

9. A farmer sold 6f tons of hay for 18^ dollars ; how 
much did he get for the whole in dollars and decimals ? 

Ans. 122.22 dollars, about. 

10. What is the amount of .25 of .0125 ? Ans. .003125. 

11. 100 men were paid .75 of a dollar apiece; what sum 
did they all get ? Ans. 75 dollars. 

How many decimal figorea muat the prodact .096 contain ? Explain 
why. 

How many decimals will there always be in a product? 

How do we multiply nambera in which there are decimals ? 

What if there be more decimals in the multiplier and maltiplicand 
than figures in the product? ^ 
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dxvisiok ov dscimal8. 

Lesson 81. 

• 

The product of the divisor and quotient is the dividend, 
so, according' to lesson 80, there must be the same number 
of decimals in the divispr and quotient as in the dividend, 
and of course as many decimals in anj quotient as those in 
the dividend exceed those^in the divisor. 

1 . 3.5 dollars are to l>e divided equally among 12 per- 
sons ; what is each one's portion ? 

OPERATION. Explangiion, We 

1 2 ) 3 .6 ( .2 9 of a dollar, about, cannot divide the 3 dol- 

2 4 Ans. lars by 12, so we con- 

sider the sum as 35 

110 tenths of a dollar, which 

10 8 divided into 12 parts, 

' ' give 2 tenths for each 

2 paj?t with 1 1 tenths re<- 

mainder. We annex 
to the remainder 11, and considering it 110 hundredths, 
divide by 12, and get 9 hundredths, with a remainder 2, 
which being ^ small, i$ neglected. The annexed to 11 
must be considered as one of the decimals of the dividend, 
as it is used just as though it had been originally placed: 
in it. 

N 2. How many times is .03 contained in 6 ? 

OPERATION. Explana^QVL We first 

.03)6.00(200 times. Ans. change the 6 to 600 hun- 

6 dredthsj which contain 3 

— hundredths 200 times. 
00 

BY SHORT DIVISION. 

.0 3 ) 6.0 

200 times. Ans. 

3. .01 of an acre of land is .7 of a oertain quantity ; 
what is that quantity ? 



How many decimals are there in any quotient ? Why ? 
Explain how example 1, lesson 81, is performed. 
£jcplain bow example 2, lesson ttl , Is performed. 



»7)«010(.01:4S of an a^cre, 

30 

28 


near- 
A]». 


20 

21 


• 




B7 SHORT 
.7).010 


DIVISION. 





Expkmaiian, 1 tenths 
not being contained in the 
tenths, we ^t no whole 
namber ; not being ootw 
tained in the hundredths, 
we get for teni^^ bufi 
we get 1 hondisedth, 4 
thousandths, and neaiiy 3 
ten thousandths. 



.0143 of an acre, nearly. Ans. 

Therefore, to divide in decimal fractions, 

Proceed as in whole numbers, annexing as tnany Os io the 
dividend and io each remainder, m mdy be necessary to 
perform the dimsion, and to carry the operation as far as 
desired. In the quotient, point off as many decimals as the 
numher of decimals in the dividend, including the Os annexed 
to it, and to the remainders, exceeds the number of decimals in 
the divisor. 

If the divisor have more decimals than the dividend, 
supply the deficiency by annexing Os to the dividend before 
dividing. 

The quotient will be in whole numbers till we use one 
decimal more in the dividend than there is in the divisor. 

If there be not figures enough in the quotient for deci- 
mals, supply the deficiency by prefixing Os. 

4. Divide .05 by .003. 

5. 10 m^n are to receive equal shares in 27.25 dollars ; 
what is each one's portion ? Ans. 2.725 dollars. 

6*. A man bought 2^ barrels of flour for 16 dollars ; what 
price did he give a barrel ? Ans. 6.4 dollars. 

7. If you give .75 of a dollar for .125 of a yard of doth, 
what price do you pay a yard ? Ans. 6 dollars. 

6. .43 of a mile was divided into 6 equal parts ; what 
was the size of each part ? Ans. .07167 of a mile, nearly. 

■ m il ■> I ...- n ..! *- —«,... I, . II 

Explain how ejEample 3, lesson 81, is performed; 
How do we divide in decimal fractions ? 
What if the. divisor have more decimals than the dividend ? 
\ When will llie quotient be in whole nnmbers ? 
What if there be not figures enough in the c^jaotient &t ^fiftvcsria^X 
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9. Divide .0004 by .2. Ans. .009. 

10. Divide 37 by .0403. Aim. 918.114, about. 

1 1 . A man gave 9 cents for .75 of a pound of cheese ; 
what was the price of a pound ? Ans. 12 ceifts. 

12. If you obtain 375 bushels of potatoes for 7.5 tons of 
hay, how many bushels should you get for 1 ton ? Ans. 50. 

13. Divide 347.5 by 100. Ans. 3.745 

14. Divide 5.2 by 13,000. Ans. .0004. 

Jfoie. In examples 13 and 14 we may cut off the Os m the divisor, 
and as many figures for decimals in the dividend, and then divide, thus; 
IJO 0) 3| 74.5 1 3|0 0)|0 5 J2(.0 004. 

Do 00 in like cases. 



contractionss in the use of decimals. 

Lesson 82. 

When we have either of the decimal fractions in the 
following table to multiply or divide by, it will be shorter 
and easier to employ its equal common fraction. 

Recite the following Table. 



.0625 


is 


tV- 


.125 


is 


i- 


.25 


is 


h 


.5 


is 


i- 


.1666 &c. 


is 


h 


.333 &c. 


is 


i- 


.ese &c. 


is 


i 


.8333 &c. 


is 


*. 



1. What is .333 &c. of 27.15 dollars ? Ans. 9.05 dollars. 

2. Multiply 45 by .1666 &c. Ans. 7.5. 

3. Multiply 3.68 by .0625. Ans. 23. 

4. A man owned .5 of 432.54 acres of land ; what quan- 
tity was that ? Ans. 216.27 acres. 

5. What is .8333 &c. of .048 ? Ans. .04. 

6. Divide 7.61 by .0625. Ans. 121.76. 

7. Divide 36 by .666 &c. ^ Ans. 54. 

8. Divide .037 by .25. \ " Ans. .148. 
'9. .125 of a hogshead of molasses cost 4 dollars ; what 

did the ^hole hogshead cost ? Ans. 32 dollars. 

10. Multiply 5,640 by .125. Ans. 705. 

11. What sum is .25 of 1 1 .6 dollars ? Ans. 2.9 dollars. 
Je. Divide .43 by .333 &c. Ans. 1.29. 
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PROMISCUOUS QUESTIONS IN FRACTIONS. 

Lesson 83. 

1. The head of a fish is ^ of his whole length, his body 
is j- of his whole length, and his tail is 2 feet long ; what 
is the length of the fish ? Ans. 8 feet. 

2. 4 hoys foand 7 large apices, which thej agreed to 
share, equally ; what was each one's part in a whole num- 
ber and a common fraction, and in a whole number and 
decimals ? Ans. If and 1.75.' 

3. A man saved out of the wreck of his fortune 450 dol« 
lars, which was onlj ^ of what he had possessed ; what 
was his fortune before his loss ? . Ans. 9,000 dollars^ 

4. Subtract .875 from .9. Ans. .025. 

5. Express 32f in a whole number and decimals. 

Ans. 32.667, nearly. 

6. 12 is f of what number ? Ans. 18. 

7. j- is f of what number P^ Ans. f . 

8. Change 9|^ to an improper fi*action, the denominator 
of which shall be 16 ? Ans. -V^. 

9: Now change this fraction to its simplest form. Ans. •^. 

10. A man had y^, f , ^, and f of a dollar ; how much 
money had he ? Ans. 2^ dollars. 

U . Change . 15 to a common firaction, and 'change this 
fraction to its simplest form. Ans. 1^. 

12. 9^ is i of what number ? Ans. 1 1-^. 

13. 1 If is 5f times what number ? Ans. 2^. 

Lesson 84. 

1 . If you hare 9f dollars and spend 7-}^ dollars, how 
much will you have left ^ Ans. 1-ff dollar. 

2* A gentleman made a will, giving j- of his estate to his 
wife, i of it to his son, and the remainder, amounting to 
2,000 dollars, to his daughter ; how/tnuch was he worth ? 

Ans. 12,000 dollars. 

3. If you give f of a dollar for f of a bushel of wheat, 
what quantity can you get for 1 dollar ? Ans. 2 bushels. 

4. A man sold f of f of a ship for 3,000 dollars ; what 
was the whole vessel worth at this rate ? 

Ans. 12,000 dollars. 

5. What is .16667 of 2,472 ? ^\w^. ^X^ 
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6. A teacher stated that f of his scholars learned to 
read and write, that f of the remainder learned geography 
and grammar, and that the rest, amounting to 5, learned 
arithmetic ; how many scholars did he have ? Ans. 60. 

7. f of a house is worth 516 dollars ; what is the value 
of the whole house ? Ans. 1,204 dollars. 

8. If you give f of a dollar for 1 bushel of corn, what 
must you give for 12^ bushels ? " Ans. 9^ dollars. 

9. .375 of a quantity of goods worth 4,000 dollars wai^ 
destroyed during a fire ; what sum will a man lose who 
owned .12 of the whole ? Ans. 180 dollars. 

10. A man sold .875 of a firkin of butter for 7 dollars ; 
what was the whole worth at this rate ? Ans. 8 dollars. 

11. If you give .625 of a doUar for 1 gallon of molasses, 
what must you give for .8 of a gallon ? Ans. .5 of a doUar. 

Lesson 85. 

To he performed in the mind. 

Ratio. 1. 15 ounces of honey were given to James and 
Henry, James receiving 3 ounces, and Henry 12 ounces ; 
what part of Henry's share was James' ? What part of 
James' share was Henry's ? 

Finding what part of 12 ounces. 3 ounces are, we call 
finding the .ratio of 3 to 12, and finding what part of 3 
ounces 12 ounces are, we call finding the ratio of 12 to 3. 

Therefore, to find the ratio of one number to another, 

^Find what part of the second number the first is. 

2. What is the ratio of James' share of the honey to 
Henry's ? Of Henry's share to James' ? 

3. What is the ratio of 1 to 2 ? Of 2 to 4 ? Of 9 to 15 ? 
Of 100 to 3 ? Of 8 to 32 ? Of 32 to 8 ? Of 60 to 12 ? 

a 

Proportion. 4. In example 1, what part or proportion 
of the whole 15 ounces did James get, and what proportion 
of the whole did Henry get ? 

Proportion is often used in the same sense as part, as in 
the preceding question. We also say that James and 

Finding what part of 12 onnces 3 ounces are, we call what ? Finding 
what part of 3 ounces 12 ounces are, we call what ? 
How do we find the ratio of one number to another ? 
Jn what sense is proportion often used ? 
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Hemy shared the honej in the proportion of 3 to IS, and 
that Henry and James shared it in the proportion of 12 to 
3, meaning that James had -^ or ^ as much as Henrj, 
and Henry -^ or 4 times as much as James. 

5. A farmer mixed some rye and com together in the 
proportion of 3 to 2 ; what part of the amount of rye was 
the amount of corn ? What part of the amount of com was 
the amount of rye ? 

6. If the mixture had heen composed of f as much com 
as rye, in what proportion would the corn have been to 
the rye ? In what proportion would the rye have been to 
the corn ? 

7. A man in his will divided his estate between his son 
and daughter in the proportion of 7 to 5, giving the son 
3,«500 dollars ; what sum did the daughter get ? 

For the SUUe» 

8. A man's estate was divided among his two sons in the 
proportion of 12 to 17 ; the share of the first being 1,800 
dollars, what was the share of the secohd ? 

Ans. 2,550 dollars. 
Explanation, What part of the first one's share was 
that of the second ? 

9. Four men were paid a certain sum in the proportions 
of 2, 3, 5y and 7, the first receiving 8 dollars ; what was 
given to each of the others ^ 

Ans. the second had 12, the third 20, and the fourth 28 
dollars. 

Explanation. The shares of the first and second were 
in the proportion of 2 to 3, the' shares of the second and 
third were in the proportion of 3 to 5, &c. 

10. Four men, A, B, C, and D were weighed; A weigh- 
ed 135 pounds, and B weighed 150 ; the weights of C and 
D were in the same proportion, but that of C was 180 
pounds ; what did D weigh ? Ans. 200 pounds. 

11.. A is wSrth 4,500 dollars, and B 6,000 dollars ; what 
part of B's property is that of A, the fraction being changed 
to its simplest form ? Ans. A's property is ^ of B's. 

In what proportion do we say that James and Henry shared the 
honey ? In what proportion do we say that Henry and Jaoies shared it ? 
What do we mean by this ? 
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^ Lesson 86. 

1 . A gardener raised 80 bushels of potatoes, and a 
neighboring farmer 640 bushels ; what part of the garden- 
er's quantity was the farmer's ? Ana. ^^, 

2. How many times the gardener's quantity was the 
farmer's ? Ans. 8 times. 

3. 80 dollars were contributed to relieve a poor woman; 
what proportion of the whole did a man give who put in 5 
dollars ? ~ Ans. ^. 

4. What part of ^ is ^ ? Ans. 4* 
Explanation. To obtain the answer by the rule, we 

make ^ the denominator, thus, ^ ; now dividing the nu • 

2 

merator by the denommator, we get f . 

5. 6^ dollars are given to John, Samuel, and William ; 
John received"2|- dollars, Samuel 1^^ dollars, and William 
2-}f dollars; what proportion of the whole did each receive ? 

Ans. John received ^, Samuel |-, and William -j^. 

6. A owns .0625 of a ship, and B .25 of her ; what part 
of B's share is A's ? Ans. J, or .25. 

Average. 7. A man -raised 16 bushels of wheat on one 
acre of lajod, and 19 bushels on another acre ; what was 
the average number of bushels he raised to the acre on the 
two pieces ^ Ans. 1 7 j^ bushels. 

ExplatuUian. Average signifies equal division ; to aver- 
age means to divide equally. 

8. The wages of 5 laborers are as follows ^ the first 
receives f of a dollar a day<) the second j- of a dollar, the 
third 1 dollar, the fourth 1^ dollar, and the fifth Ij- dollar: 
what wages do they get on an average } Ans. 1^ dollar. 

9. A man measured a certain distance 5 times, the first 
time he made the distance 4,71S.25 feet, the second time 
4,710.85 feet, and third time, 4,713.11 feet; how far did 
he make it on an^ average ? Ans. 4,712.07 feet. 

10. If you sell 1 1 bushels of com for 9f dollars, 7 
bushels for 6-^ dollars, and 7 bushels for 7|f dollars, what 
ia the average price you get a bushel. Ans. f4 ^^^ dollar. 

11. What is the average of the following numbers, 1, 2, 
5, 17, and 34? ~ Ans. 11.8. 

What does avenge signify ? What does to average mean ? 
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Lessor 87. 

In tbe United States money is reckoned in dollars, 
dimes, cents, and mills. The dollars are considered as 
whole numbers, and the dimes, cents, and mills as deci- 
mals ; the dimes being tenths, the cents hundredths, and 
the mills thousandths of a dollar. 

10 mills make 1 cent. 

10 cents make 1 dime. 

10 dimes or 100 cents make 1* doUar. 

The dollar mark 9) placed before any figures, shows 
that they express this money, which is called Federal 
Money ; thus, 

9 5.251 signifies 5 dollars, 2 dimes, 5 cents, and 7 mills. 
It is not customary, however, to use the word dime, but 
dimes are expressed in cents ; thus^ 

$ 5.257 is read, 5 dollars, 25 cents, and 7 mills 
8 5.20 is read, 5 dollars and 20 cents. 
$ 35.05 is read, 35 dollars and 5 cents. 
$435,207 is read, 435 dollars, 20 cents, and 7 mills. 

Read the following sums from your slate. 



1. .. 


..9 4.08 


6. .. 


.$ 500.55 


n. .. 


..$ 233.00 


2. ., 


..$ .234 


7. .. 


.$ 85.307 


12. .. 


.,$ .005 


3. ., 


..$ .40 


8. .. 


.$6,334,093 


13. ., 


. . $ .265 


4. ., 


..•28.004 


9. .. 


.$ 999.999 


14. ., 


..$13,760.08 


5. ., 


► .$13.50 


10. .. 


.$ 7.001 


15. ., 


1 •$ .06 



Write the foUowing sums on your slate in figures. 

1. Thirty-five cents. * 

2. Seventeen dollars three cents and five mills. 



In what is money reckoned in the United States ? What are consid- 
ered 88 whole nambera in this money ? What are considered as deci- 
mals f What are the dimes ? Cents ? Mills ? 

How many milki make one cent f Cents one dime ? Dimes or eents 
one dollar ? 

What shows that figures express this money ? What is this money 
called ? 

What does $ 5.257 signify ? Is it customary to use the word dime ? 
How are dimes ezpresaea.' 

How do you read $ 5i257 ? $&.^> %^«^V. %fiL*&S£n\ 
9 
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3. Two hundred thousand dollars and twelve cents. 

4. Seven hundred and fifteen dollars sixteen cents and 
five mills. 

5. Eighteen dollars and seven nulls. 

6. Twentj-five dollars and fifty cents. 

7. Eighty cents. 

8. Five hundred and seven dollars thirty cents and one 
mill. 

9. Thirteen cents and two mills. 

10. Six cents. 

11. Eighty dollars. 

12. T^o mills. 

13. Ninety dollars thirty-seven cents and one mill. 

14. Five cents and three mills. 

15. Sixteen hundred and twelve dollars. 

16. Five thousand one hundred and fifty dollars and 
fifty cents. 

Lesson 88. 

To be performed in the mind. 

1. How many cents are there in $ 1 ? In 85 ? In $ 25 ? 
In 928? In $43 P 

2. A trader had 600 cents ; how many dollars were they 
-worth ? How many- dollars are 400 cents worth } 1,200 

cents ? 300 cents ? 250 cents ? 

3. How many mills are there in 8 .035 ? In $ .20 ? In 
613 ? In$7 ? In 924.^ 

For the SUUe. 

4. A man exchanged 8 42 for dimes, or ten cent pieces ; 
how many did he*receive ? How many cents could he have 
got for the 8 42 ? How many mills were there in the 842 ? 
How many dimes are there in 8 42.20 ? How many cents ? 
Mills ? How many dimes are there in 8 42.25 ? How 
many cents ? Mills ? How many dimes are there in 
8 42.259 ? How many cents ? Mills ? 

5. How many cents are there in 1,600 mills? How 
many dimes ? JDoUars ? How many cents are there . in 
1,650 mills ? How many dimes ? Dollars ? 

6. A man received 2,317 cents for a debt ; how many 
dollars did he get ? 

7. How many dimes, or ten cent pieces, are 15 ten dol- 
lar bills worth ? How many cents are they worth ? 
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, 8. Cfaafige 8 5,827.37 to cents. ^ 

9. Change 83,254 mills to dollars. 

10. A groceis wishes to get $ 250, in cents, for change ; 
how many cents can he obtain for that sum ? 

Lesson 89. 

For the SlaU, 

As !^ederal Money is composed of dollars and decimals 
of a dollar, we must add, subtract, multiply, and divide in 
it, as in Decimal Fractions. 

1 . A farmer owes the following sums to different persons ; 
9 1,326.043, $2,875, $836, 9 17.60, and $.376 ; what is 
the whole amount of his debts ? Ans. $ 2,180.793. 

2. If a man gives you his note for 8 180, and afterwards 
pays you 9 2.50, how much will he then owe you ? 

s Ans. $ 177.60. 

3. A tailor bought 27f yards of broadcloth at 8 4.60 a 
yard ; how much must he pay for it ? Ans. $ 126.10. 

' Explanation, First change ^ to decimals. 

4. A man paid $ 46.26 for 36 bushels of wheat ; what 
price did he pay a bushel ? Ans. 9 1.293, nearly. 

5. A farmer sold 4 cows at $ 13.76 apiece, 3 calves at 
$4.33^ apiece, 33 bushels of potatoes at 9.26 a bushel, 
and 21 If pounds of cheese at 9 .126 a pound ; how mutch 
money did he sell the whole for ? Ans. 9 102.708, about. 

Explanation, Observe that 9 .25 is ^ of a dollar, and 
9.125, ^of adoUar. 

6. A laborer earns 91.26 a day, and spends 9. 41f a 
day ; how much will he save of what he obtains for 42 
days* labor ? Ans. 9 36. 

7. 6 men owned equal shares in 13 barrels of pork, 
which they sold at 9 26 a barrel ; what sum out of the 
proceeds must each receive ? Ans. 9 66.333, about. 

8. If salt be worth 9.76 a bushel, and corn 9 1.12^ a 
bushel, how much com must I give for 83 bushels of salt ? 

^ Ans. 654- bushels. 

9. Add 93,777.04, 9 12.067, and 9. 12i.Ans.9 3,789.222. 

10. A trader owes 9 4,327. 17, he has a house which will 
brings 9 2,600, 9 1,304.07- in cash, 4 hogsheads of molasses. 

How do we add, rabtnust, multiply, and divide in Federal Mqua^ I 
Why? 
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each of which contains 100 gaJlc^s, worth $.31^ a gallbn, 
sundry other ffoods worth 9^45, and various persons owe 
him $1,950 ; how mtich property will he hare after paying 
his debts ? Aas. •1,096.90. 

Lesson 90. 

The coins used in the United States, are the eagk^ or 
ten-dollar piece, the half eagle," and the quarter eagle , which 
at« of gold ; the dollar, the ha^ dollar, the quarter of a 
dollar, the eighth of a dollar, i^ mieefi&lb €f a dollar, the 
dinu or ten-cent piece, and the ha^dime or nre-cent jnece^ 
which are of stlrer i wad the cent, which is^f copper. All 
of these pieces are American coins, except the dollar and 
quarter of a dollar, which are most commonly Spanish, and 
the eighth and sixteenth of a dollar, which are always 
Spanish coins. 

The eighth of a dollar, or 124- cent piece, is called a 
mnepence in New England, a skUiing in New York and 
some other States, and a levy or an eUvenpenny bU, or sim- 
ply a &t^, in Pennsylvania and in some other States. 

The sixteenth ot a dollar, or 6^ cent piece, is called a 

fourpence halfpenny in New England, a sixpence in New 

X ork and in some other States, a fip or a fivepenny hit in 

Pennsylvania and in some other States, and a picune or 

a picayune in some of the southwestern States. 

The custom of dividing things into eighths and six- 
teenths, and the prevalence of eighths and sixteenths of a 
dollar, render it convenient to be familiar with the value of 
different numbers of these pieces. 

Recite the following Table. 

1 eighth of a dollar is •••••• IS^ cents. 

2 eighths of a dollar are ^ of a dollar or • • 25 cents. 

3 eighths of a dollar are «••••• 37^ cents. 

What coins are ujied in the United States, and of what metals are 
they composed ? Which are American coins, and which Spanish ? An 
eagle being worth $10, what is a hdf eagle worth ? A quarter eagle ? 
How many cents b a half dollar worth ? A quarter of a dollar ? An 
eighth of a dollar ? A sixteenth of a dollar ? 

By what names is the eighth of a dollar, or 121 cent pieo^ called in 
different places ? By what names is the sixteenth of a dollar, or S| cent 
piece called in different places ? 

What ie said of the custom of dividing things into eighths and six- 
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4 eighths of a dollar are j- of a dollar or • • 50 cents. 

6 eighths of a dollar are . • • • 6^ cents. 

6 eighths of a dollar are f of a dollar or • • 15 cenls. . 

7 eighths of a dollar are 87 j- cents. 

8 eighths of a dollar are 1 dollar or' « 100 cents. 

To be performed in the mind, 

1. How many eighths of a dollar are 2 sixteenths ? 
What then is the yalue,^in cehts, of 2 sixte^iths of a dollar ? 

2. What is the value, in cents, of 3 sixteenths of iei dollar ? 

3. How many eighths of a dollar are 4 sixteenths ? 
What part of a dollar are 4 sixteenths ? 

4. What is the value, in cents, of 5 sixteenths of a dollar ? 

5. How many eighths of a dollar, and how many cents 
are 6 sixteenths worth ? 

. 6. How many cents are 7 sixteenths worth ? 

7. How many eighths of a dollar are 8 sixteenths worth } 
What part of a dollar do 8 sixteenths imake ? 

8. How many cents are 9 siji^eenths worth ? 

9. How many eighths, and how many cents are 10 six* 
teenths worth ? 

10. How many^ents are 11 sixteenths worth ? 

1 1. How many eighths are 12 sixteenths worth ? What 
part of a dollar do ll sixteenths make ? 

12. How many cents are 13 sixteenths worth ? 

13. How many eighths, and how many cents are 14 six-« 
teenths worth ? 

14; How many cents are 15 sixteenths worth n? 
15. How many eighths are 16 sixteenths worth ? What 
part of adollar do 16 sixteenths make ? 

Lesson 91. 

To he performed in the mind. 

1. James bought 5 pears at 3 cents apiece, and paid 1 
eighth and 1 sixteenth for them ; how much change must 
he receive back ? If he had paid 2 eighths, how much 
change should he have received back ? 

2. If you buy a penknife for 9.62J-, and have I half dol- 
lar and 4 sixteenths in your purse, how will you contrive 
to pay or make change ? 

3. A man gave 1 dollar in payment for a book,' and 
received 3 eighths back ; what was the price of the ba^k^ 
in cents ? 

9* 



4. I£ jou bij^ a quUre of paper for $.26, BOme quiUs for 
1 sizteentli, and. an. inkataiid for 3 eighths, what eiua must 
jrott pay for the whole ? How manf 8i2Ct0eiith8 ? 

5. At an auction^ A bid six eighths for a book, and B 13 
sixteenths ; wJiat number of cenjta did each bid ? How much 
more did B bid than' A ? 

6. If you should buy a handkerchief in New York for 4 
shillings, how many New England ninepences would you 
give in payment ? What sum would you hav« given if the 
price had been 4 shillings and sixpence ? 

7. If a hackman demand 6 shillings for carrying you 
from the foot of Barclay street, in New York city, to the 
Astor House, how many cents should you pay him ^ 

8. If you bpy articles of a trader in Philadelphia to the 
amount of 3 levies and 1 fip, how many cents should you 
pay him ? 

9. A man was charged 5 picayunes for some lancheon in 
New Orleans, and paid with a 3-dollar bOi ; how many 
dollars and cents i^ould he receive back ? 

10. If you carry a pocket full of ninepences and four- 
pence-ha'pennies from Boston.to New York, what will yo« 
call them there ? What will you call them in Philadelphia ? 



\ 
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In New England 16f cents are called a shillings d^ 
cents, or ^ of a shilling, are called sixpence, and 4^ cents, 
or j- of a sixpence, are called threepence. There are no 
coins of these values, but prices are often named in these 
shillings, sixpences, and threepences. 

Recite the following Table. 

1 shilling is • • 16f cents. 

1 shilling and sixpence are*. 25 cents. 

2 shillings are 33^ cents. 

2 shillings and sixpence are. 4l| cents. 

3 shillings are • . • • 50 • cents. 

3 shillings and sixpence are. 58^ cents. 

4 shillings are •.••••.....• 66f cents. 
4 shillings and sixpence are • 75 cents. 

■ ■ ■ ■ I I I I ■ * 

What in New England are called a shiUinff ? Sixpence ? Three- 
penoe.^ Ate there any coing of these Vftlaes ^ IVhai is often named in 
1heme^hUUng8,6ic.? ' 



5 shillings are .- 83^ c^nts. 

5 shillings and sixpence are • 9 If cents. 

6 stMUiiigit B9e ^^ >• • »• •. lO^eHts^cr ) dollar. 

To he performed in the mikd. 

1 . If you buy 3 yards of calico in Boston, at 1 shilling a 
yardj^hat part of a dollar must you give for your purchase ? 

2. A maa bought a knife in ProTidenee far 4 sUillings 
and sixpence ; how raaay cents did he giye for it ? Hoyr 
many ninepences ? How maaj dimes ? 

3. A maai paysi 1^ shiUinga a week £>r hie board in 
Portsmouth ; bow many dollars and cents is that price I 
Explanaiioni As 6 shillings make 1 dollar, find how many > 
times 6 shillings there are in 15 shilUng8i» and how many 
shillings over. 

4. A laborer in Boston has 7 shillings and sixpence a 
day ; how many dollars and cents will he get in 4 days ? 

5. If a laborer gets 6 shillings and ninepence for a day's 
work, and. pays 2 shillings and sixpence out of it for a 
handkerchief, how many cents will he have leil ? 

6. A young man bought a pair of gloves in Lowell for 9 
shillings ; how many dollars and cents- did he pay ? If he 
had paid 8 shillings for them, how many -dollars and cents 
would that sum have been ? 

7. If you buy a pair of boots in Portland for 16 shillings, 
how many doHars and cents must you pay for them ? 

8. If you buy a pair of stockings for 2 shiUings and six* 
peacQ, aed give 4 ninepencea in payment, bow much 
change .must you receive back ? 

9. A farmer bought 3 gallons of molasses at 2 shillings 
and threepence a gallon; what must he pay for it in dollars 
and cents ? 

10. What number of cents are 5 tellings and three* 
pence ? 7 shillings and threepence ? 9 shillings and threch 
pence ? 12 shillings and threepence ? 
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Lesson 93. 

Quantities are dirided into parts of different sizes, fi>r 
the purposes of traffic and convenience ; thus we measure 
salt in bushels, pecks, and quarts, 8 quarts making 1 peck, 
and 4 pecks 1 bushel. The parts or divisions are called 
denominations. Numbers expressing a quantity. in different 
denominations are called compound numbers. Those here-^ 
tofore used maj be called simple numbers. 

Recite the following Tables. 

AVOIRDUFOIS WEIGHT. 

Avoirdupois Weight is the common weight, and is used 
in weighing all common and coarse articles. 

16 drams, sign dr make 1 ounce, sign, oz. 

16 ounces make 1 pound, .•••.•• ^sign, lb. 

28 pounds make 1 quarter, sign, qr. 

4 quarters, or 112 lbs. make 1 hundred weight, sign, cwt. 
20 hundred weight • • . .make 1 ton, sign, T. 

This is the old manner of -weighing. At present it is 
usual to buy and sell by the 100 pounds, and when the 
term ton is employed, it generally means 2,000 pounds. 

TROY WEIGHT. 

Troy Weight is used in weighing gold and silver. 

24 grains, sign gr make 1 pennyweight, • •sign, pwt. 

20 pennyweights make 1 ounce, sign, oz. 

12 ounces make 1 pound, sign, lb. 

How are quantities divided ? For what purposes ? Give an example. 
What are called denominations ? Compound numbers ? Simple num* 
hers ? 

What is Avoirdupois Weight, and for what is it used ? 

What is it usual to buy and sell by, at present, in Avoirdupois 
Weight? What does the term ton generally mean ? 
For what is Troy Weight used ? 
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APOTHEOARIBS' WEIGHT. 

Apothecaries' Weight is used in compoundiiig medicines, 
but not in selling them. They are sold by Avoirdupois 
Weight. 

20 grains, sign gr. make 1 scruple, • • • .sign, B. 

3 scruples make 1 dram, sign, 3. 

B drams. ..•.•..'••••••••• make 1 ounce, • • • . .sign, S • 

12 ounces • make 1 pound, • • • • .sign, lb. 

The pound and ounce in Apothecaries' Weight are the 
same as the pound and ounce in Troy Weight. 175 ^pounds 
Troy Weight, are equal to 144 pounds Avoirdupois Weight. 
There are 7,000 grains in 1 pound Avoirdupois, and 5,760 
grains in 1 pound Troy. ^ 

Lesson 94. 

LONG MEASURE. 

Long Measure is used in measuring distances. 

12 inches, sign in. . make 1 foot, sign, ft. 

3 feet.' • • .make 1 yard, • sign, yd. 

16^ feet make 1 rod, perch, or pole, sign, rod. 

40 rods make 1 furlong, • • • • • .sign, fur. 

8 furlongs make 1 mile, . • • • • • • .sign, m. 

The following measures are used at sea. 

6 feet. • make 1 fathom, sign, fath. 

3 miles make 1 league, aigi^> leS'* 



For what is Apothecaries' Weight used ? 

What b the difference between the pound and oance Apotlkeearies* 
Weight, and the pound and ounce Troy Weight ? How many pounds, 
Troy Weight, are equal to 144 pounds, Avoirdupois Weight ? How many 
srains are there in 1 pound Avoirdupois Weight ? In 1 pound Troy 

For what is Long Measure used ? 



loe 



GOMFOUNI) . NUMBERS. 



• 




' • 


, 


n 








j. 









LAND, OR SQUARE MEASURE. 

Land, or Square Measure, is used in measuring land or 
any surface. 

Fifforel. 
I yard or ^ feet. ExploBotion of this measure, A yard 

is 3 feet long, but a square yard is a 
surface 3 feet long and 3 feet wide, as 
* figure 1. By examining this figure, * 
we see that a space 1 foot wide and 3 
feet long, contains 3 square feet ; that 
a space 2 feet wide and 3 feet long, 
contains 2 times 3, or 6 square feet ; 
and that a space 3 feet wide and 3 feet long, contains 3 
times 3, or 9 square {eet. 

It is sdso evident from this, that a square foot, being 12 
mches long and 12 inches wide, contains 12 times 12, or 
144 square inches, &c. 

144 square inches make 1 square foot, sign, sq. ft. 

9 square feet. • .make 1 square yard, • • • .sign, sq. yd. 
272 j[- square feet, .make 1 square rod, • •• • .sign, sq. rod. 
40 square rods ..make 1 quarter of an acre, sign, qr. 

4 quarters make 1 acre, sigQ} A. 

640 acres make 1 square mile, . . • .sigii, $q. mile 

CUBIC, OR SOLID MEASURE. 

Cubic, or Solid Measure, is used in measuring bodies, 
or in finding the cdpacity of rooms, boxes, &c. 

Explanation of this measure,. A cubic yard is a body 
3 feet long, 3 feet wide, and 3 feet high, as figure 2. 



For what is Ltand, or Square Measure used ? 

What is a square yard ? £zplam why a square yard contains 9 square 
feet. 

How many square inches then does a square foot contain ? 
For what is uubic, or Solid Measure used ? ^ 

What is a cubic yard ? 
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By examining this figure, we see 
that the eurface of the top con- 
tains 9 square feet ; so if ve 
take a piece off from the top 1 
foot thick, we shall get 9 cubic 
feet ; if we take a piece off from 
the top 2 feet thick, we shall 
get 2 times 9, or 18 cubic feet; 
and if we ttJte up the whole, 
which is 3 feet thick, we shall 
get 3 times 9, or 37 cubic feet. 

It is plain from this, that a cubio foot contains 12 times 
144, or 1T28 cubic inches. 

1728 cubic inches make 1 cubic foot, sign, cubic ft. 

27 cubic feet make 1 cubic yard, sign, cubic yd. 

16 cubic feet make 1 (bot of wood, sign, ft. 

ftfeet of wood make 1 cord of wood, sign, C. 




whether hewed or round S 

40 cubic feet of round timber, when ^ has been .allowed 

for waste from knots, crooks, &.c. make 1 ton, sign, T. 



DRY MEASURE. 

Dry Measure is used in measuring grain, fruit, potatoes, 
salt, coal, and other dry articles. 

2 pints, sign pt make 1 quart, sign, qt. 

8 quarts make I peck sign, pk. 

4 pecks make I bushel, ....... .sign, bu. 

8 Duahels make 1 quarter, sign, qr. 

36 bushels make 1 chaldron, sign, chal. 

A bushel contains 2,150.4 cubic inches. 



Eiplain wbj a cubic jaid contuns 37 cubic Teel. 
Haw man; cubic inches then does a cubic foot oontain? 
When do 40 cabic feet make 1 ton? 
For whal is Dry Meuure tued ? 
. Hi>w..min; cubic iacbea doe> s buibel contain ? 



IQg COMPOUND NUMBERS. 

BEER MEASURE. 

Beer Measure is used in measuring ale, beer, and milk. 

2 pintSy mga pt make 1 quart, sign, qt. 

4 quarts • • • • • • «aiake 1 gallon, sign, gal. 

9 gallons • make 1 firkin, sign, fir. 

2 firkins • • • make 1 kilderkin, sign, kil. 

2 kilderitins, or 36 gals, make 1 barrel, • • sign, bl. 

H barrel, or 54 gals. • .make 1 hogshead sign, hhd. 

2 hogsheads /• .make 1 butt, .••••••• .sign, bt. 

WINE MEASURE. 

Wine Measure is used in measuring all liquohi except 
ale, beer, and milk. 

4 gills, sign gi. . . • • • .make 1 pint, • • • . .sign, pt. 

2 pints make 1 quart, sign, qt. 

4 quarts • . • • .make 1 gallon, sign, gal. 

31 j- gallons make 1 barrel, • • .sign, bl. 

2 barrels, or 63 gals, .make 1 hogshead, sign, hhd. 

3 hogsheads make 1 pipe, . • • sign, p. 

3 pipes make 1 tun, sign, T. 

42 gallons make 1 tierce, sign> tier. 

2 tierces, or 84 gals, .make 1 puncheon, sigUj pun. 

In the United States j- of a peck, sometimes called the 
Dry gallon, contains 26B.8 cubic inches ; the Beer gallon 
contains 282 cubic inches, and the Wine gallon 231 cubic 
inches. In Great Britain, since 1826, the Imperial gallon, 
containing 277.274 cubic mches, has been used in plaee of 
the Dry, Beer, and Wine gallons. 

The casks, called hogsheads, are of various oapacities, 
but usually contain more than 100 gallons. 

For what is Beer Measure used ? 

For what is Wine Measure used ? 

How many cuhic inches does each of the different kinds of gallons 
used in the United States, contain ? What is now used in Great Britain 
in place of the Dry, Beer, and Wine gallons? 

How much do the casks, called hogsheads, usually contain ? 
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Lesson 96. 

OF TIME. 

60 seconds, sign sec make 1 minute, • • • .sign, min. 

60 minutes • make 1 hour, .. • • • • •sign, h. 

S4 hours • . • • .make 1 day, sign, d« 

7 days .make 1 week, • • • • • .sign, w. 

365 days usually make 1 year, • • » . • .sign, yr. 

There are 12 calendar months in a year, each of which 
contains 31 days, except April, June, Septemher, and No- 
- vember, whicji have 30 days, and February, which has 28. 
« There are really 365 days, 5 hours, 48 minutes, and 49.7 
seconds in a year, or nearly 365^ days ; so one year in 
four, we give to February 29 days, thereby making the 
year consist of 366 days ; such a year is csuled leap year. 
As this allowance is a little too much, we omit 3 leap years 
in 400 years. Any year, at the end of a century, that can 
be. divided by 400 without a remainder, is leap year,;a^ 
1200, 1600, 2000. Any other year that can be divided by 4 
without a remainder, is also leap year, as 1836, 1840, 1844. 

4 weeks are sometimes called a month. 

DIVISION OF CIRCLES. 

The circumference of every circle, whether great or 
small, is considered to be divided into 360 equal parts, call- 
ed degrees. 

60 seconds, sign " make 1 minute, sign, '. 

60 minutes .make 1 degree, sign, °. ^ 

360 degrees make 1 circumference, sign, circum. 

MISCELLANEOUS TABLE. 

12 things make 1 dozen, sign, doz. 

12 dozen • • .make 1 gross. ^ 

12 gross make I great gross. 

. How many calendar months are there in a year ? How many days 
does each month contain ? What is the real length of the year ? Wh^t, 
then is done one year in four? What is such a year called? How 
many leap years do we omit in 400 years ? Why ? What years are leap 
years ? What are 4 weeks som^imes called ? 

How is the circumference of every circle, whather great or fmall^ 
considered to be divided ? 

10 
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20 things make 1 score. 

^4 sheets of paper make 1 quire. 
20 quires • • make 1 ream. 

6 points . « • make 1 line, ( used in measuring 

12 lines •.•••.•• .make 1 inch, ( clock pendulums. 
. . , ^ t v. J i used in measurinfir 

4 "'<'l'«« • • \ "»*''« 1 ^'^^' \ the hejght of howes. 

1 12 pounds. »»•••• .make 1 quintal of fish. 

200 pounds make 1 barrel of beef or pork. 

196 pounds .make 1 barrel of flour. 

reduction, or change of form of compound numbers. 

Lesson 97. 

To ke peffomud in the mind, 

1. How many ounces of butter are there in 2 pounds 3 
ounces ? 

2. How many yards, and how many odd feet are there in 
a pole 10 feet long ? 13 feet long ? 

3. How many quarts are there in 2 bushels ? In 1 bushel 
2 pecks ? 

4. A grocer on the 4th of July, retailed 10 quarts 1 pint 
of wine ; how many gallons and odd quarts and pints did 
he sell ? 

5. If you are 3 hours and 5 minutes getting your lesson, 
how many minutes are you ? 

6. How many weeks are there in 28 "days ? In 32 days ? 
In 37 days ? 

7. At 1 dollar an ounce, how much are 2 pounds of old 
silver worth ? 3 pounds ? 5 pounds ? 1 pound 3 ounces ? 

8. How many gallons of molasses are there in 16 pints ? 
In 76 pints ? In 15 quarts ? In 35 quarts ; , . . 

9. How many square inches are th^re in 2 square feet 
12 square inches ? 

10. A man bought 48 pecks of oats at different times, 
and gave $6 in paymelit ; what price a bushel did he give ? 

For the Slate, 

11. A farmer had 5 cwt. 3 qrs. 12 lbs. of cheese ; how 
many pounds had he ? 
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Egplatuitum. There mre 4 qra. 
in 1 cwt., so to get the number of 
qrs. we multiply the 6 cwt. by 4, 
and add the 3 qrs. to the product. 
There are 28 lbs. in a qr., so to 
get the number of lbs. we multi- 
ply the 23 qrs. by 28, and add the 
12 lbs. to the product. 



Add 



OPEftATION. 

cwt. qrs. 

6 3 
4 


lbs. 
12 


20 
Add 3 qrs. 




23 
28 




1 84 
46 
1 2 lbs. 




6 5 6 lbs. Ans. 



Therefore, io change or reduce a quantity to a lower 
denomination, 

Midiifply ike hi^ieat denominaHon in it by so many of the 
next lower aa make one of this highest, and add to the product 
ifu number in the lower denomination ; multiply the result in 
the same way, and so on untU the quantity he brought into a 
denomination as hnc as desired. 

12. A farmer having 656 lbs. of cheese, wished to know 
how many cwt. he had ; how many had he ? 

OPERATION. Explanation, There being 

4 28 lbs. in 1 qr., we divide 656 

2 8 ) 6 6 6T2 3 ( 5 cwts. ^J'^'^V 28> a^d get 23 qrs. and 

5620 ^ * • over. There bemg 4 

.,___ ^^ qrs. in 1 cwt., we divide 23 

Q ^ /^ ' 3 qrs. over. So 656 lbs. are 

_^^ 5 cwt. 3qrs. 12 lbs. 

1 2 lbs. 
5 cwts. 3 qrs. 12 lbs. Ans. 

Therefore, to change or reduce a quantity to a higher 
denomination, 

Explain how example 11, lesson 97, is performed. 

How do w« change or reduce a quantity to a lower deaomhiation? 

Explain how example 12, lesson 97, is performed. 
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hy as many as it takes to make one of the next 
higher denomination; divide the qnotient in the satne way, 
and so on until the quantity be brought into a denomination 
as high as desired. 

The operations under either of the two preceding rules 
are proved bj reversing them. Thus the operation in ex- 
ample 1 1 is reversed in example 12, and the operation in 
example 12 is reversed in example 1 1 

^ote. Each example should now be proved. 

Lesson 98. 

For the ^aU, 

1. How many tons are there in 36,000 ounces ? 

Ans. 1 T. 10 Iba. 

2. Ho(w many pounds are there in 5 tons? Ans. 11,200. 

3. A jeweller has 4,312 pennyweights of gold, in van*- 
0U8 pieces ; how many pounds has he ? 

Ans. 17 lbs. 11 oz. 12 pwts. 

4. How many grains of silver are there in 6 ounces } 

Ans. 2,880. 

5. How many grains of ipecacuanha are there in 21b 4 S 
25 09 1 gr. ? Ans. 13,561. 

6. How many ounces of calomel are there in 640 grains ? 

Ans. IS 25 29. 

7. A surveyor has a chain containing 100 links, each 
link being 7.92 inches k>ng ; how many rods are there iii 
the chain ? Ans. 4. 

8. How many fathoms are there in 2 leagues ? 

Ans. 5,280. 

9. A man sold a house lot 6 rods long and 4 rods wide, 
at $.0625 a square foot ; what sum did it bring ? 

Ans. 9 408.375. See lesson 82, Decimid Fractions. 

10. How many square yards of carpeting will cover a 
floor 18 feet long, and 16 feet wide ? .4ns. 32. 

Lesson 99. 

1 . How many cubic inches are there in a block of wood 
3 feet long, 2 feet wide, and 1 foot Uiick ? Ans. 10,368. 

How do we chan^ or redoce a quantity to a higher deDomination ? 
How are the operations under either of the two preceding rules proved ? 
Give some ejuunpleB, 
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5. How many cords are there in a pile of wood 37 feet 
long, 4 feet wide, and 5 feet high ? 

Ans. 5 C. 6 ft. 4 cubic ft. 

3. A'trader bought some beans at $.60 a peck ; what 
Buih must he pay f6r 12 bushels and 3 pecks ? Ans. $^.60. 

4. How many chaldrons are there in 112 bushels of 
Richmond coal r Ans. 3 cl^al. 4 bu. 

5. How many pints of milk are there in 12 gallons 3 
quarts 1 pint, and how much is the whole worth, at 2 ceats 
a {Hut ? Ans. 103 pts., and it is worth $2.06. 

6. How many firkins of beer are there in 1,313 quarts ? 

Ans. 36 fir. 4 gals. 1 qt. 

7. If a man drinks 2 quarts of wine a day, how long will 
2 tierces 5 gallons and 2 quarts last him ? Ans. 179 days. 

8. How mcny hogsheads of molasses are tibtere ki^,217 
quarts ? Ans. 8 hhds. 50 gals. 1 <^4 

9. How many weeks are there in 1^000,000^ seeonds ? 

Ans: 1 w. 4 d. 13 h. 46 m. 40 sec. 

10. 20 cubic feet of water run oYer a BuU-^lam hk a 
second ; how maay ciibie feet will pass ^ver the d^m in 1 
week 4 days 7 hours minutes 48 seconds ^ 

Ans. 19,512;960. 

Lesson 100. 

» ■ 

1. In 170 26' 14" how many seconds ? Ans. 62,774. 

2. How many degrees are there in 5,700" ? Ans. 1° 36'. 

3. How i^uiy days were there between the time of the 
Declaration of Independence, July 4th, 1776, and the time 
of the settlement of a general peace, January 20th, 1783 ? 

Ana. 2,^91. 
Mxpkmaiiimn 1780 can be divided by 4 without a re- 
mainder. » 

4. 4 weeks are often called a month ; hoW many of such 
months are there in 67 days ? Ans. 2 mo. 1 w. 4 d. 

5. A man dug a cellar 36 feet long^ 24 feet wide, and 6 
feet deep ; how many cubic yards of earth did he take out 
of it ? Ans. 192. 

6. A farmer sold some oak wood at $ 1 a foot ; how 
much did he get for 3 cords and 7 feet ? Ans. $ 31. 

7. How many rods are there in 1 mile and S3 rods ? ^ 

Ans. 353. 
8. How many leagues and fathoms are there in 17 miles 
and 45 fathoms ? Axvr. 5 \»^. \ JSSbSsS^, 

10* 
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9. How many square yards of cloth are there in a piece 
S8 yards long, and 6 quarters, that is, f wide ? Ans. 42. 

10. A gold beater has 453,778 square inches of gold 
leaf; how many squajre yards are there in that quantity ? 

Ans. 350 sq. yds. 1 sq. ft. 34 sq. in. 

Lesson 101. 

1. How many tons of flour are there in 3,600 barrels 
and 425 half barrels ? Ans.- 333 T. 11 cwt. 3 qrs. 14 lbs; 

3. What sum are 3 tons 2 quarters and- 17 pounds of 
batter worth at $.). 6f a pound ? Ans. $ 1 , 1 32. 1 6f . 

3. A Mlyersmlth has 7 pounds of silyer in an ingot; how 
many pennyweights are there in the ingot ? .Ans. 1 ,680.. 

4. ATCtailer sells beans at 8.12j^ a quart; what sum will 
he get for 5 bushels ? Ans. #20.> 

5. How many bushels will a box 5 feet square hold ? 

Ans. 100.446 bushels, about. 

ExphmaH&n. Find the number of cubic inches in the 

box, and divide by the number of cubic inches in a bushel. 

6. A man retailed 35,217 pints of beer ; bow many 
hogsheads was that quantity ? Ans. 8 1 hhds. 28 gals. 1 pt 

7. How much are 4 hogsheads of beer worth at $.50 a 
gallon ? Ans. $108. 

8. How many gallons of molasses are there in 16 casks, 
called hogsheads, each of which holds 108 gallons, and in 

•5 barrels ? Ans. 1,885^. 

9. How much are 5 puncheons of rum worth at 8 1 a 
gallon ? Ans. • 420. 

10. A number of silver spoons weigh 428 pennyweights; 
how many pounds of silver do they contain ? 

Ans. 1 lb. 9 oz. 8 pwts. 

J* 

Lesson 102. 

2b he performed in the mind, 

1 • What part of a bushel are 3 pecks ? 2 pecks ? 1 peck i 

2. A man bought .5 of a pound of butter ; how many 
ounces did he get ? How many ounces would he have got 
had he bought .25 of a pound r 1 .5 pound } 

3. Two boyahad a stick of candy 1 foot in length ; they ^ 
broke it so that the largest boy got a piece 8 inches long ; 
what part of the whole was that ? 
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4. What part of a week are 3 days ? 5 days ? 1 1 days ? 

5. How many hours are there in ^ of a day ? lo ^ of a 
4ay ? In f of a day ? 

; 6. What part of a gallon are 1 quart and 1 pint ? 

7. If I buy .6 of a ton of hewed timber, how many cubic 
feet do I get ? 

8. How many feet of wood are there in f of a cord ? In 
f of a cord ? In .5 of a cord ? In .25 of a cord ? 

9. What part of a pound of silver are 3 ounces ? What 
must I give for 3 ounces of silver at 8 12 a pound ? 

10. What part of a day are 3 hours ? 4 hours ? 20 hours ? 

For the Slate, 

11. What part of a -bushel, in common and in decimal 
fractions, are .3 pecks, 4 quarts, 1 pint ? 

OPERATION in common fractions, oferation in decimals. 
2)1 pt. 2)1.0 pt. 

8)4^ qts. 8)4.5 qts. 

4)3Apks." 4)3.5 6 25pks. 

f|> of a bushel. Ans. .8 9 6 2 5 ot abusheL 

. in common fractions. Ans. in decimal fractions* 

Explcmatian, We first find what part of a quart, or of 2 
pints, the 1 pint makes ; then what part of a peck, or of 8 
quarts, the 4 quarts and part of a quart make ; and finally, 
what part of a bushel, or of "4 pecks, the 3 pecks and part 
of a peck make. See. Fractions, lesson 61. We divide^ 
infcwJ,just CIS we do to change pints to quarts ^ quarts to 
pecks f and pecks to bushels. Pursue a similar course in like 
cases, • • , ■ %, 

' JVb<0. The whole of the operation m eommon fractions is not shown, 

since 4) and $h are changed to improper fractions before dividing them. * 
See Fractions, lesson 72, example 7. , 

12. How many pecks, quarts, &c., are there in H of a 
bushel, and in .890625 of a bushel ? 

Mill llll, II ,!■■ I 

k Explain how example 11, lesson 102, is performed. 

' How, in fact, do we divide ? WhAt most we do in like cases ? 
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OPERATIOITS. 
67 
4 .890625 
4 



64)SS28(3 pks. 



19 3 pka. 3 .5 6 2 5 

8 

3 6 remainder, |f of a pk. p 

8 qts. 4.500000 

2 



6 4)2 8 8(4 qts. 



25 6 pt. 1.0 00 00 

3 2 remainder, ff of a qt. 

2 



6 4)64(1 pt. 
64 



Ana, 3 pks. 4 qts. 1 pt. 

Explanation, We first find how many pecks there are 
in fj^ and .890625 of a bushel, or of 4 pecks ; then how 
many quarts there are in the fractions of a peck, or of 8 
quarts ; and finally, how many pints there are in the frac- 
tions of a quart, or of 2 pints. Wt muUipfy, infact,j«H as 
we do to change bushels to pecks, pecks to quarts, and quarts 
tof pints. Pursue a similar course in Uke cases^ 

m 

Lesson 103. 

FcT the suae, 

1. A blacksmjth solt 3 quarters 16 pounds of iron ; what 
part of a ton did he sell, apd what was it worth at: 8 60 a 
•ton ? Ans. yf^ of a ton, and it was worth $ 2.68, ndiurly^ 

2. How many pounds are there in .25 of a quartier ?' 

Ans. 7. 

3. HoW many ounces, pennyweights, and grains aror 
there in ^ of a pound of silver r Ans. 4 oz. 16 pwts. 

4. What part of an ounce of gold, in decimals, are 13 
pennyweights 3 grains ? Ans. .65625 of an ounce, i 

jEjrpJaJn how example 12, lesson 102, is performed. 
Hoify in ikct, do we multiply ? What must we do in like cases? 
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5. -J^ o£ SL yard is sometimes called a nail ; now what 
part of a yard are 3 quarters of a yard and 3 nails ? 

Ans. -f^. 

6. What is the value of .1325 of a mile in smaller de- 
nominations ? Ans. 1 fur. 2 rods 6 ft. 7.2 in. 

7. 1^ of a square mile is how many acres, and how much 
is it worth at $ 10 an acre ? 

Ans. 40 A., and it is worth $400. 

8. What part of a square rod, in decimals, are 187 
square feet ? Ans. .68687, nearly. 

9. .8 of a cord of wood contains how many feet of wood; 
and what is it worth at 8 1 a foot ? 

Ans. 6.4 fl. of wood, and it is worth 8 6.40. 

10. What part of a ton of hewed timber are 44 cubic 
feet and 86.4 cubic inches ? Ans. .881. 

Lessoit 104. 

1. If Sidney coal is worth 99 a, chaldron, what is the 
value of 14 bushels 3 pecks ? Ans. 83.69, nearly. 

Explanation, First change 14 bushels 3 pecks to dec- 
imals of a chaldron. 

2. If a grocer sells filberts at 4 cents a quart, how much 
will he get for § of a bushel ? Ans. 8.85, about. 

Explanation, First change $ of a bushel to quarts and 
decimals of a quart. 

3. A man sells beer at S^ cents a quart ; how much at 
this rate will |^ of a hogshead be worth ? Ans. 8 10.80. 

4. What part of a gallon df milk, in common fractions, 
are 2 quarts 1 pint ? Ans. |. 

5. A man has 1 pipe 1 hogshead and 20 gallons of wine ; 
how many hogsheads and decimals of a hogshead has he ? 

Ans. 3.3175, nearly. 

6. If molasses is worth 8.33^ a gallon, what is f of a 
hogshead worth ? Ans. 8 15.75. 

7. If a clock ticks 172,800 times a day, how many times 
will it tick in 6 hours, 3 minutes, 4 seconds ? 

Ans. 43,568 times. 

8. How many hours are there in ^ of a day ? Ans. 4. 

9. What part of the circumference of a circle are 7 de- 
grees and 12 minutes ? Ans. .02 

10. How many degrees is ^ of the circumference of a 
circle ? Ans. 400 
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Lesson 105. 

1. 2 tons 3 hundred weight 1 quarter of cheese sold for 
$250 ; what did 1 ton bring ? Ans. 8 115.61, nearly. 

Explanation, What quantity in tons and decimals of a 
ton sold for $ 250 ? . . 

2. If 8 pennyweights 8 grains of silver make 1 silver 
spoon, how many of such spoons can be made from 5 
ounces of silver ? Ans. 12. 

3. A^man travelled 10 miles 2 furlongs 20 rods in 3.3 
hours; how many minutes and seconds was he travelling 1 
furlong ? Ans. 2 min. 24 sec. 

4. A man bought 1 square mile and 360 acres of land 
ifor 8 1,000 ; how much did it cost him a square mile ? 

Ans. 8640. 

5. I bought 2 Jons 12j- cubic feet of hewed timber for 
821; how much did I give a ton ? Ans. $ 9.33^. 

6. If 4 bushels 3 pecks of potatoes weigh 332 j- pounds, 
how many pounds will 1 bushel weigh ? Ans. 70. 

7. 6 gallons 2 quarts 1 pint of milk were sold for 8 1.59; 
what was the price of a quart ? Ans. 6 cents. 

8. A vessel sailed 10 leagues in 3 hours 20 minutes ; 
how far did she sail in 1 hour ? Ans. 3 lea. 

9. A man rode 4 miles in 20 minutes ; how far would 
he go in 1 hour at this rate ? Ans. 12 miles. 

10. A vessel on the equator sailing west, passed over 39 
degrees 45 minutes 12 seconds of the circumference of the 
earth in 21 days ; how long was she in sailing over 1 de- 
gree ? Ans. 12 h. 40 min. 41 sec, about. 

LESSON 106. 

1. What part of a pound is ^qW of a ton ? Ans. i^. 

2. What part of a pound is .0001 of a ton ? Ans. .224. 
Explanation, Proceed the same as if you were asked 

how many pounds were in -^^^^ of a ton« and in .0001 <^a 
ton? 

3. What part of a ton is ^ of a pound ? Ana. ^^^. 
Explanation. Proceed the same as you would to fmd 

what part of a ton 1 pound is. 

4. What part of a foot in decimals is ^ of an inch ? or. 
which is the same thing, change ^ of an inch to the decimal 

of a foot. Ans. .04 1 667, nearly. 
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5. Change .01 of a foot to the decimal of an mch. 

Ans. .12 of an in. 

6. A man sold ^^ of an acre of land for 8 12 ; at this 
rate how much is a square rod worth ? Ans. 8 24. 

7. Change .75 of .1 quarter of an acre to the decimal of 
an acre. Ans. .1875 of an A. 

a. What part of 1 foot of wood are .2 of a cord ; and 

what is ] foot of wood worth if .2 of a cord be worth $ 1.60 ? 

Ans. .2 of a C. is 1.6 fl , and 1 fi. is worth 9 1. 

9. What part of a cubic foot, in common fractions, is ^ 
of a cubic inch ? Ans. f,i\^ ^ 

10. Change -^ of a bushel to the decimal of a pint. 

Ans. 1.28 pt. 

11. Change ^ of a peck to the decimal of a bushel. 

Ans. .05 of a bu. 
. 12. What part of a year of 365 days is ^ of a day ? 

Ans. j^jf. 

Lesson 107. 

1. If 1 bu. of wheat purchase 2 bu. 3 pks. of potatoes, 
now many bu. of potatoes will 6 bu. 1 pk. of wheat pur- 
chase ? Ans. 14 bu. If pk. 

Explanation, First change 2 bu. 3 pks., and 5 bu. 1 pk. 
to bushels and decimals. 

2. A silversmith gave 1 oz. of silver for i cwt. of hay ; 
how much hay could he have obtained for 5 oz. 15 pwts. 
of silver ? > Ans. 1 1 cwt. 2 qrs. 

3. If I give 5 lbs. 8 oz. of sugar for 1 fl. of wood, how 
much sugar must I give for 4 C. 7 fl. of wood ? 

Ans. 214.5 lbs. 

4. A vessel sailed 3 lea. in 1 hour ; how far would she 
sail in 2 d. 7 h. at the same rate ? Ans. 165 lea. 

5. What number of sq. rods are there, in a field 16 rods 
12 fl. long, and 12 rods 5 fl. wide ? Ans. 205.796, about. 

6. How many sq. fl. are there in a mat 7 fl. 3 in. long, 
and 3 fl. 8 in. wide ? Ans. 26.58, about, 

Abte. ' When feet and inches are to be changed to the same denom- 
ination, it is usually better to change them to feet and decimals, than to 
inches. It is easy to change feet and inches to feet and decimals, if we 
understand the table in lesson 92, Federal Money, for there are as many 

What is said of changing feet and inches to the fAxni^ ^^x^sn^ccc^^x^ 
Why is it easy to change feel and mc\iei^ \s) ^««\. vcA ^^^wob^^^ 
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hnndredtlls of a foot in aa ioeh as there are oenta or bandfecltbs of a 

dollar in a New England sixpence. Thus sixpence is $.08^, and 1 inch 
.08^ of a foot. 1 shilling is $.16}, and 2 inches .16} of a foot. 1 shilling 
and sixpence, or 3 sixpences, are $ .25, and 3 inches .25 of a foot, Slc. 
Engineers and some surveyors of wood and himber, employ roeasnrea 
divided into feet and deciraaia; that is, divided into feet, tenths vid 
hundredths of a foot. 

7. There is a cistern of water which is 13 ft. 4 in. long, 
6 ft. 9 in. wide, and 4 ft. 6 in. deep; how many cubic ft. of 
water are there in it ? Ans. 405. 

8. How many cords of wood are there in a pile 25 ft. 6 
in. long, 4 ft. wide, and 8 ft. 1 1 in. high. 

Ans. 7 C. 13.5 cubic ft. 

9. What part of 1 C. of wood is there in a pile 8 ft. long, 
4 ft. wide, and 3 ft. 3 in. high ? Ans. .81^. 

10. How many acres are there in a tract of land 1 mile 
264 ft; long, and j- of a mile wide ? Ans. 336. 

Explanation. H6w many feet are there in a mile ? How 
long is the tract in miles and decimals ? 

Lesbon 108. 

1. If 3 cwt. 2 qrs. of bread last a family 1 year, how 
long, in years and days, will 1 T. 2 cwt. 1 qr. 16.8 lbs. 
last them ? Ans. 6 yrs. 146 d. 

2. A farmer exchanged 2 T. 4 cwt. of hay for 2 hhds. 
17 gals, of molasses ; how many gallons of molasses could 
he have obtained for 1 T. of hay ? ' Ans. 65. 

i. A horse ran 1 mile in 3 min. 15 sec. ; how far could 
he run in 1 h. 20 m. 36 sec. at the same rate ? 

Ans. 24 m. 6 fur. 16 rods. 

4. How many rings, each weighing 2 pwts. 4 grs. can 
be made from 1 lb. 5 oz. 8 pwts. 20 grs. of gold ? Ans. 161. 

5. A piece of ground in the shape of an oblong square, 
containing 1 A. 3 qrs. 30 sq. rods, is 15 rods 8 ft. 3 in. 
wide ; how long is it ? Ans. 20 rods. 

6. There is a door 3 ft. 3 in. wide, the surface of which 
is 23 sq. ft. 108 sq. in.; what is its height in feet and 
inches ? Ans. 7 ft. 3.7 in., nearly. 

Explanation. First get its height in feet and decimals. 



Give R>ine examples. 

IVAat meoAurea do e|igineen and some surTejora of wood and lum- 
ber employ / 
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7. How high in feet and inches mast you pile a load of 
wood which is 8 fV. long and 3 ft. 9 in. wide, so that it maj 
contain a cord ? Ans. 4 ft. 3.2 in. 

Explanation, The number of cubic feet in a cord, divided 
bj the surfiice of the bottom of the load, will evidently give 
the height. See Division, lesson 51. 

8. If a box contain 27 cubic ft., and the surface of one 
end be 4 sq. ft., what is its length ? Ans. 6 ft. 9 in. 

9. A cart containing 30 cubic ft., is 2 ft. 3 in. high; what 
is the surface of the bottom ? Ans. 13 sq. ft. 48 sq. in. 

10. The sur ace of the end of a stick of hewed timber, 
containing 1 T. 12 cubic ft., is 2^ sq. ft. ; what is its 
length ? Ans. 27 ft. 6f in. 

' Lesson 109. 

Compound numbers can be used in every respect as sim- 
ple numbers, if thej are first changed to the same denomi- 
nation. 

1. A trader sold to three men the following quantities of 
wine. To the first 2 gals. 1 qt. ; to the second 3 qts. 1 pt. ; 
and to the third 2 qts. ; how much did he sell all of them ? 

Ans. 3 gals. 2 qts. 1 pt. 
Expldnaiion. Before adding, we change all the quanti- 
ties to pints, or to quarts and decimals of a quart, or to gal- 
lons and decimals of a gallon. After adding, we change 
the sum to any denomination we please. 

2. Add 15 bu. 2 pks. 5 qts., 7 bu. 1 pk. 3 qts., and 23 
bu. 2 pks. Ans. 46 bu. 2 pks. 

3. If you are allowed to play 4 h 20 min., how long can 
you remain after having played 2 h. 40 min. ? 

Ans. 1 h. 40 min. 

4. A man took 1 C. 7 ft. of wood from a heap that con-, 
tained 6 C. 3 ft. ; how many cords were left ? 

Ans. 4 C. 4 ft. 

5. A milkman left 2 gals. 3 qts. 1 pt. of milk at a board- 
ing house every morning for 6 days ; what quantity did he 
leave in that time ? Ans. 17 gals. 1 qt. 

6. If you have 3 loads of hay, each weighing 18 ci/v^. 3 
qrs. 20 lbs., how many tons have you ? 

Ans. 2 T. 16 cwt. 3 qrs. 4 lbs 

When can compoand namben be need in e^^f;) t^v^i^tiv. ^s^ ib«sci^ 
Dumben ? 

11 
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7. Multiply 33 ft. 7 in. by 4. Ans. 134 ft. 4 in. 

'8. Divide 15 lbs. 9 6z. by 6. Ans. 2 lbs. 9 oz. 8 dr. 

9. 5 men owned 1 hhd. 1 bl. 16 gals, of wine in equid 
Bhares ; how much was each one's portion ? 

Ans. 22 gals. 3.2 gi. 

10. How many square feet are there in 3 carpets, each 
of which contains 186 sq. ft. 66 sq. in. ? Ans. 559.375. 

It will be well to recollect that compound numbers can 
be used in this way, but we can add and subti'act in these 
numbers, and can often multiply and divide them without 
the trouble of changing them to the same denomination as 
we shall now proceed to show. 

addition of compouxd numbers. 
Lesson 110. 

Jb'be performed in the mind. 

1. A man bought at difterent times the following quanti- 
ties of cinnamon ; 3 oz., 5 oz., and 9 oz. ; how many 
ounces did he buy ? How many pounds, &c. ? 

2. How' many pecks of corn will you have after harvest- 
ing 2 pks., 3 pks.,.and 5 pks. ? How many bushels, &c., 
will you have ? How many bushels will you have after 
harvesting 1 bushel 3. pecks, and 3 bushels 2 pecks ? 4 
bushels 1 peck, 3 pecks, and 2 pecks ? 

3. A laborer worked for a merchant 4 h. 30 min. at one 
tune, 5 h. at another, and 12 h. 30. min. at another ; how 
many hours did he work ? 

4. What is the sum of 4 gals. 2 qts. 1 pt., 1 qt. 2 pts.| 
and 3 pts. 

5. How many fathoms are there in 2 ft., 4 ft., 5 ft., and 
5ft.? 

For the Slate, 

6. A fhrmer sold at different times the following quanti- 
ties of butter ; 3 qrs. 12 lbs. 4 oz., 9 lbs. 14 oz., and 1 qr. 
15 oz. ; what was the whole quantity he sold ? 

What else is said of compoand numbers } 
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opsRA'/iON. Explanation. We first place 

cwt. qrs. lbs. ox. oz. under oz.,lbfl. under lbs., te. 

3 12 4 Adding up the oz. we find there 

^ ^^ are 33, or 2 lbs., 1 oz. ; we place 

^ ^ ^^ the 1 oz. under the colamn of 

' "l O i*i 1 ^^'* ^^^ *^^ *^® ^ lbs. with the 

lbs. There not being pounds 
Ana. 1 cwt qw. 23 lbs. 1 oz. enough to make 1 qr., we write 
ilown the whole number, and then adding up the qrs,, we 
get 4 qrs. or 1 cwt. ; so we put in the place of qrs. and 1 
in the place of cwts. 

Therefore, to add compound numbers. 

Write the numbers so thai the quantities in the same dt- 
nominatian may stand directly under each other. Add the 
quantities in the lowest denomination first ; change the sum to 
the next higher denomination, and the result carry, and add 
Vfith the next higher denomination, having first put down the 
remainder, and so on. 

The work is proved as in simple numbers. 

Abfe. Each example should now be proved. 



Numbers to add. 
(7.) 

ft S 3 B 
5 11 5 2 

2 1 

27 


grs. 
16 
16 
18 


Numbers to add. 

(8.) 
chal. bu. pks. 

4 16 3 

12 3 

2 3 1 

6 18 1 


Numbers to add. 
(9.) 
miles, fur. rods. ft. 

2 27 

1 18 3 

36 10 

.5 











10. A farmer sold four loads of haj, weighing as fol- 
lows ; the first 1 T., the second 16 cwt.' 2 qrs. 18 lbs., the 
third 1 T., 2 cwt. 10 lbs., and the fourth 18 cwt.; what was 
the weight of the whole ? Ans. 3 T. 16 cwt. 3 qrs. 

11. If I buy the following quantities of oats, 12 bu. 3 pks. 
5 qts., 2 bu. 2 pks. 2 qts. 1 pt., 3 bu. 7 qts., 6 qts., and 1 
pk. 4 qts., what is the wjiole amount purchased ? 

Ans. 19 bu. 1 pk. 1 pt. 

12. Add the following quantities of silver ; 5 lbs. 1 1 oas. 
7 pwts. 3 grs., 6 lbs., 2 lbs. 15 grs., and 20 grs. 

Ans. 13 lbs. 11 oz. 8 pwU. 14 grs* 

Explain how example 6, lesson 110, is performed. 
How do we add compound numbers ? 
How is the work proved? 
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Lesson 111. 

For the Slate. 

1. How much beer is there id the following quantities ; 

2 hhds. 1 bl., 1 hhd. 2 bis. 6 gals., and 1 bl. 3 gals.? 

Ans..d hhds. 1 bl. 1 fir. 

2. The first day a ship left port, she sailed 25 lea. %&20 
filth., the second day, 13 lea. 180 fath., the third day, 17 
lea. 1,820 fath., and the fourth day, 3 lea. 3,260 fath.; how 
far did she sail during the four days ? 

Ans. 60 lea. 1 ,500 fath. 

Explanation, How many feet are there in a mile ? In a 

league ? How many fathoms then are there in a league ? 

3. How much land is there in three pieces, the first of 
which contains l7 A. 3 qrs. 12 sq. rods, the second 25 A., 
the third, 4 A. 6 sq. rods, and the fourth, 25 sq. rods ? 

Ans. 47 A. 3 sq. rods. 

4. How many cords of wood are there in j- of a C.» 
2f C, 3 C. 12 ft., 1 C. 10 ft., and 13 ft. ? 

Ans. ! 1 C. 4J ft. 
Explanation. First change ^ of a C. to feet, and 2f C. 
to cords and feet. 

5. A grocer ,sold, at different times, the following quan- 
tities of molasses ; 4 hhds. 24 gals., 2 hhds. 2 bis. 4 gala 

3 qts.j and 24 hhds. ; what was the whole quantity sold ? 

Ans. 30 hhds. 2 bis. 28 gals. 3 qts. 

6. Add 24 yrs. 56 d. 17 h., 2 yrs. 4^ d., and 5 d. 2 h. 

Ans. 26 yrs. 65 d. 1 h. 

7. Add l2o 04' 13", 5© IST 56", and 02' 07". 

Ans. 1 70 19' 16". 

8. There is a bin of wheat, 8 ft. square on the bottom, 
and 4.5 ft. high, and another bin containing 17 bu. 4 pks. 

6 qts. ; how much wheat is there in both bins ? 

Ans. 249 bu. 2 pks. 3 qts. 1 pt., about. 
Explanation, First find how many cubic iijches of wheat 
there are in the first bin, and recollect that there are 
2150.4 cubic inches in a bushel. 

9. A man has 4 pieces of rope ; the first is 2 yds. 2 ft. 

7 in. long, the second 24 yds., the third 7^ yds., and the 
fourth 3 yds. 1 ft. 1 1 in. longr what is the length of the four 
pieces ? Ans. 38 yds. 

10. A man has a farm of 120 A. 3 qrs. 21 sq. rods, and 
another piece of land 27 rods long, and 17 rods wide; how 

much land haa he ? Ans. 123 A. 3 qrs. 



subtraction of cobipound numbsr8. 
Lesson 112. 

To he performed in the mind. 

1. If a grocer has 12 lbs. 9 joz. of butter, and sells 5 lbs. 
4 oz., how much will he have left ? 

2. A man having a stick 2 ft. 3 in. lorig^ cut 1 ft.' 2 in. 
©if from it ; how long was the piece left ? 

3. If 1 gal. 3 qts. of wine leak out of a cask that con- 
tained 3 gals:, what quantity will be left ? What quantijtjr 
will be left if 3 ijts. 1 pt. leak out of the cask ? ^ 

4. A vessel employed 4 w. 1 d. in a voyage from Boston 
to Liverpool, having stopped 1 w. 2 d. at Cork ; how long 
was she at sea ? 

5. I sold 10 sq. rods from a piece of land containing 2 
quarters ; what quiamtity of land was left in the pi^ce ? 

For the Slate. 

6. A coal dealer having 112 chal. 4 bu. 3 pks. of coal, 
sold 38 chal. 17 bu. 2 pks. ; what quantity was there left r 

OPERATION. Explanation, We first take the 

chal. bu. pks. 2 pks, from 3 pks. ; ^hen, being un- 

112 4 3 able to take the 17 bu. from 4 bu., 

38 17 2 we. add 1 chal, ^r 36 hu. to 4 l>»„ 
^ and take 17 from 40, As, we hava 

^^ ^^ 1 added 1 chal. to the greater num- 
Ans. 73 chal. 23 bu. 1 pk. ^er, to balance it, we now add 1 

chal. to 38 . chal. 'vpL the smaller numbe^r, and take 3d 
from 112. 

Therefore, to subtract one compound number from an- 
x>tfafer, 

Subtract the quantity/ in the lowest denomination of tht^ 
smaller number fiom that above, and set down the remainder'^ 
and so on. When the quantity we are to subtract from is the 
smallest, add as many to it as make one of the next higher 
denomination, subtract, and then carry 1 to thl next higher de* 
nomination of the smaller number. 

The work is proved as in simple numbera. 
JVbee. Each example nhould now be proved. 



■>^ 



Explain liow example 6, lesson 112, ist performed. 
How do we subtract one compound number from another ? 
How is the work proved ? 
11* 
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(7.) (8.) (9.) 

T.cwt. qra. lbs. f^ S 5 B ff"^' ^* ^i^^* o^- 

From 4 13 2 19 From 3 10 4 1 12 From 17 21 12 
take 2 17 3 20 take 1 1 15 take 10 17 5 



10. A trader having 215 bu. of beans, sold 38 bu. 3 pks. 
4 qts.; what quantity had he left ? Ans. 176 bu. 4 qts. 

11. A grocer bought 4 bis. 8 gals. 2 qts. of beer, but lost 

I b] 7 gals. 3 qts. by leakage; how much did he have left ? 

Ans. 3 bis. 3 qts. 

12. Subtract 7 lbs. 10 oz. 15 pwts. 17 grs.„from 9 lbs. 

II oz. 17 pwts. 21 grs. Ans.^ lbs. 1 oz. 2 pwts. 4 grs. 

Lesson 113, 

For the Slate, 

1. A merchant having f of a T. of rice, sold 3 qrs. 17 
lbs.; how much had he left ? Ans. 12 cwt. 1 qr. 20^ lbs. 

Explanation, First change f of a T. to smaller de- 
nominations. 

2. A landholder who owned 3 sq. miles, sold 712 A. 2 
qrs. 35 sq. rods; how much did he retain ? 

*• Ans. 1,207 A. 1 qr. 5 sq. rods. 

3. There are two cities 98 miles 5 furlongs 3 rods apart; 
how far is a man travelling between these cities from one 
of them if he is 12 miles 6-j^ furlongs from the other ? 

Ans. 85 miles 6 furlongs 39 rods. 

4. A man bought some hewed timber for 7 T. 12 cubic 
ft., but on measuring it, the quantity fell short 30 cubic ft. 
1 ,200 cubic in. ; how much timber was there ? 

Ans. 6 T. 31 cubic ft. 528 cubic in. 

5. Take 1 pt. from 2 bu. Ans. 1 bu. 3 pks. 7 qts. 1 pt. 

6. Take 10 cubic in. from 3 T. round timber, when ^ is 
allowed for waste. Ans. 2 T. 39 cubic ft. 1,718 cubic in. 

7. Take 2 in. from 3 yds. Ans. 2 yds. 2 ft. 10 in. 

8. Take 1 pt. from 17 gals. 2 gi, 

« Ans. 16 gals. 3 qts. 1 pt. 2 gi. 

9. Take 4 grs. from 1 lb. Ans. 11 oz. 19 pwts. 20 grs. 

10. Take 1 d. from 2 w. 10 sec. Ans. 1 w. 6 d. 10 sec. 

11. A wine dealer having 2 tier. 2 bis. and 12 gals, of 
Madeira wine, sold 100 gals. ; how many gallons had he 
left ? Ans. 59. 

12. From 7 w. 3 d. 16 h. 5 min. 28 sec, take 1 w. 4 d. 
J7h. 16 min. 39 sec. Ans. 5 w. 5 d. 22 h. 48 min. 49 sec. 
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13. A certain city is 71 o- 18' 45'' west of Greenwich, and 
another 89^ 36' ; how many degrees, minutes, &c. is one 
of these cities west of the other ? Ans. 18° It' 15". 

14. A farmer made 185f bis. of cider, and sold 123 bis. 

5 gals. 1 pt. ; how much had he left ? . 

Ans. 62 bis. 18 gals. 2 qts. 

15. A goldsmith having 2 lbs. 4 oz. 15 grs.'of gold, used 
1 lb. 17 pwts. in manufacturing some articles ; what quan- 
tity had he left } Ans. 1 lb. 3 oz. 3 pwts. 15 grs. 

MULTIPLICATION OF COMPOUND NUMBEKS. 

LfiSSON 114. 

Th be performed in the mind, 

1. There is a basket which holds 1 bu. 1 pk. 2 qts.; how 
much com is there in a heap that contains 3 such baskets 
full ? 4 such baskets full ? 5 ? 6 ? 

2. A man bought of a farmer 6 kegs fuU of cider ; What 
quantity, in gallons, &c., did he get if the kegs held 5 qts. 
each I What if they held 6 qts. each ? 7 qts. each ? 1 qt. 
1 pt. each ? 

3. If you study arithmetic 1 h. 15 min. each day, how 
much time will you occupy in that study in 2 days ? In 3 
days ? In 4 days ? In 5 days ? 

4. What is the product of 4 yds. 2 ft. by 2 ? By 3 ? By 
5? By 8? 

FortkeSlaU, 

. 5. A butcher sold 4 loads of beef, each of which con- 
tained 6 cwt. 2 qrs. 21' lbs. ; what was the whole quantity sold? 
. %0PBRATI0N. Explanation. The 21 lbs. multipli- 

T. cwt qw. Ibe. ed by 4, give 84 lbs., or 3 qrs., lbs. ; 
6 2 21 go we put down in the lbs. place, 
^ and add the 3 qrs. to the product of the 
";j ~r ~ " 2 qrs. by 4. These 1 1 qrs. are equal 

1 6 3 ^ to 2 cwt. 3 qrs. ; so we put down the 
Am. 1 T. 6 cwt 3 qrs. 3 ^^g^ ^^^j ^^^ ^^^ 2 ^^ ^^ ^^^ p^.^ 

duct of the 6 cwt. by 4. These 26 cwt. are equal to 1 T.. 

6 cwt., which we put down. 

Therefore, to multiply a compound number by a whole 
number, 

Explain how example 5, lewon 114, w ^tfonxtt^. 



l2Je MULTIPLICATION OF COMPOUND I^MBEtlS. 

Multiply each of the denominations^ beginning with the 
lowest, and carry as in addition of compound numbers. 

The work is proved by dividing the product by the mul- 
tiplier; if the quotient be equal to the multipUoand, the 
work will generally be right. See Division, lesson 51. 

Jfote, Each example should now be proved. 

6. Multiply 4 chal. 17 bu. 2 pks. by 8. 

7. Muhiply 20 15' by 90. 

8. A wagon is loaded with 12 bales of cotton, each of 
which weighs 4 cwt. 21 lbs. 5 oz. ; what is. the weight of 
the load ? Ans. 2 T. 10 cwt. 3 qrs. 19 lbs. 12 oz. 

Explanation, Each bale is 4 cwt. qrs. 27 lbs. 5 oz. 

9. What is the weight of 28 ingots ' of silver, each of 
which contains 1 lb. 17 gse. ? Ans. 28 lbs. 19 pwts. 20 grs« 

10. How much are 5 times 21b 7§ 23 17 grs. ? 

Ans. 13fc35 19 5 grs. 

11. Multiply 2 miles 275 rods by 37. 

Ans. 105 miles 255 rods. 
Explanation. Find how many rods there are in a mile. 

12. A speculator divided some land into 6 house lots, 
each of whi^h contained 1 A. 4' sq. rods 120 sq. ft. ; what 
quantity of land was there in all of the lots ? 

Ans. 6 A. 26 sq. rods 175^ sq. ft. 

13. What is the amount of 2 times 5 C. 5 ft. 178 cu- 
bic in. ? Ans. 11 C. 2 ft. 356 cubic in. 

14. Mtiltiply 2 hhds. 1 kil. 1 fir. by 3. 

Ans. 7 hhds. 1 kfl. 1 fir. 
16. What is the product of 5 qts. 1 pt. 2 gi. by 125 ? 

Ans. 179 gals. 2 qttf. 1 pi. 2 gii 
16. What is the product of 1 d. 18 h. 10 sec. by 5 ? 

Ans. 1 w. Id. 18 h. 50 sec. 

division of compound numbers. 

Lesson 115. 

Tote performed in the mind, 

1, 3 soldiers obtained 3 lbs. 9 oz. of silver from the plun 
der of a city; if they divide it equally, what will each one's 
share be ? What would each one's share have been had 
they obtained 4 lbs. ? 4 lbs. 6 oz. ? 4 lbs: S oz,i 

■ I -... I 111 i I mJmm^m^^ 

' ffow do we mnhipty a eom]^utid tLambet bv a whole num1>er? 
•ffowJs the workptortA?' 



DIVISION OF COMPOUND NUI4BER& ]29 

^ If 2 men have equal shares in 3 bushels of potatoes, 
what is the portion of each in bushels and pecks ? 

3. What is the quotient of 6 w. 3 d. 12 h. divided by 3 ? 
Of 1 d. 12 h. divided by 4 ? 

4. If you have 2 qts. 1 pt. of chestnuts to divide among 
2 boys, what quantity must you give to each ? 

For the SluU, 

Way of proceeding when the divisor is not more than 10. 

5. A farmer wishes to carry 34 bu. 2 pks. 5 qts. of salt 
in 3 equal loads; how much must he put in each load ? 

OPERATION. Explanation Dividing 34 bu. 

bn. pks. qts. pts. by 3, we get 1 1 bu. and 1 bu. 

3)34 2 5 over. Changing this 1 bu. to 

"J ^ ~ pks., adding them to 2 pks. and 

A i,u o 1 ^ t . t, . dividing the sum, 6 pks., by 3, 
Ans.llbu.2pks.Jqt.l|pt. ^^ ^^f^ ^^^ Dividing the 6 

qts. by 3, we get 1 qt. and 2 qts. over. Changing the 2 
qts. to pts., and dividing, we get H pt. 

Way of proceeding when the divisor i$ more than 10. 

6. What is the quotient of 1 w. 3 d. 64 min. divided by 18 ? 

OPERATION. 

w. d. h. min. w. d. h. min. 

18)13 54(0 13 23 Ans. Explanation. 

7 We proceed as 

— before, but for 

7(0 w. 6 brought up for the sake of ease 

Add 3 days. 60 room. write down all 

-— of the work. 

10(0 d. 360 As 18 is not 

24 Add 54 min. contained in the 

J week, nor in 

40 , 41 4(23 min. the 10 days, we 

20 36 get no weeks 

nor days in the 

240( 1 3 h. 54 ^ answer. 

18 54 

60 
54 

6 carried up. 

Ezpktn how «zunple 6, leMon 116, it ^ifocmibd. 
Ezplaio how example 6, lemon 1\&, u ^tfonnft^* 
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Therefore, to divide a compound number by a 'wliole 
number, 

Divide the highest denomination firsts and the remainder ^ 
if any, change to the next lower denomination^ add it to the 
number in that denomination, and divide the result as before, 
and so on. 

The work is proved as in simple numbers. 
Noit, Each example should now be proved. 

7. Divide 5 lbs. 1 1 oz. 12 grs. by 6. 

8. Divide 7g 63 19 by 3. 

9. If I buy 1 T. 5 cwt. 2 qrs. of hay for $ 25, how much 
can I get for $ 1 at the same rate ? Ans. 1 cwt. S^lbs. 

10. Divide 4 miles bb rods by 12. Ans. 1 1 1 j- rods. 

11. Divide 17f A. by 15, and get the answer in acres, ^ 
quarters, and square rods. 

Ans. 1 A. 28.444 sq. rods, about, 

12. If 11 C. 5 ft. 10 cubic ft. of wood cost 860, what 
qu|||atity can I get for 8 I at the same rate ? 

Ans. 1 ft. 8.9f cubic ft. 

13. Divide 4 chal. bu. 3 pks. by 7. Ans. 20 bu. 2^ pks. 

14. If 2 fir. of beer be divided equally among 50 men, 
what quantity will each receive ? Ans. 1 qt. 3|4 gi-j 

15. Divide 5 pipes of wine into 50 equal parts. 

Ans. 12 gals. 2 qts. 3-^ gi. 

16. What is the quotient of 14° divided by 27 ? 

Ans. 31' 6§^'. 

MULTIPLICATION AND DIVISION OF COMPOUND NUMBERS BT 
FRACTIONS AND MIXED NUMBERS. 

Lesson 116. 

' !Yott. If there*^are decimals in the numbers by which we are to mul- 
tiply or divide, they must first be changed to common fractions, unless 
we proceed as directed in lesson 109, Reduction of Compound Numbers. 

Far the Slate, 
1. If you are to have f of a load of hay that weighs 1 T 
^ qrs. 19 lbs., what quantity will that be ? 

Ans. 13 cwt 3 qrs. 3J lbs. 

How do we divide a compound number by a whole number ' 
How is the work proved ? 

Jf there are deciuiak in th^ numben kf which we we io nuiliiply or 
divide, what ia to be done with them ? 
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Explanation, Observe the rule in Fractions, lesson 70, 
and the two preceding rules for multiplying aiid dividing 
compound numbers. 

2. A man gave 8 8^ for 1 chal. 7 hu. 3 pks. of Sidnej) 
eoal ; how much could he have obtained for $ 1, at the 
same rate ? An8« 5 bu. 

Explanation, Observe the rule in Fractions, lesson 73, 
and the two preceding rules for muUiplyii]^ and dividing 
compound numbers. 

3. Multiply 6 lbs. 2 oz. 10 grs. by \. 

Ans. 9 Qz. 5 pwts. 1^ gr« 

4. Multiply 10S 25 by 4^. Ans. 3& 8§ 35 IB. 
6. Divide 10 sq. rods 2.25 sq. ft. by .6. 

y Ans. 16 sq. rods 185.25 sq. ft. 

6. If you buy 4 C. 9 ft. of wood for $24f, how much 
can you buy for $ 1 , at the same rate ? 

Ans. 1 ft. 10^ cubic ft., or 1 ft. VO^ cubic ft., ab0ut. 

7. A trader sold ^ of a bin of wheat for $ 12.50 ; JkQ 
bin, on measurement, was found to contain 18 bu. 3 pHT; 
bow much did he sell for $ 12.50, and how much for $ 1 ? 
Ans. 7 bu. 3 pks. 2 qts. for $ 12.50, and 2 pks. 4 qts. for 8 1. 

8. How much is 4^ times 2 hhds. 1 bl. 7 gals, of wine ? 

AjQS. 12 hhds. 25.375 gals. 

9. A laborer being 8 h. 45 min. doing a piece of work, 
another man agreed to perform a similar, job in f of the 
time ; how lofFg was that ? Ans. 7 h. 17 min. 30 sec. 

10. A portion of the circumference of a circle, contain* 
ing no 34' 06", is to be divided into 5^ equal parts ; how 
large will each portion be ? ^Ans. 2^ 06' 12". 



PROMISCUOUS QUESTIONS 

federal money and compound numbers. 

Lesson 117. 

To he performed in the mind, 

1. A piece of land is divided into two house lots, one of 
which IB 25 ft. 8 m. wide, and. the olK«t ^^.^ vcl.'^^N 
what is the width of the whole piene "^ 



13a PROMISCUOUS QUESTIONS. 

2. If the piece had been divided into two lots of equal 
widths, how wide would each have been I 

3. If I buy 3 C. 6 fl. of pine wood for 810, how much 
do I get for 8 1 ? What do I give a foot for it ? 

4. A trader had 16 gals. 2 qts. of vinegar in a cask; how 
much was there left after sellmg 3 qts. ? 1 gal. 2 qts. ? 3 
gals. 3 qts. ? 

5. A girl in Boston bought a silver pencil case for 75 
cents, a sheet of drawing paper for 1 shilling, and four 
quills for ninepence ; she gave a 2-dollar bill in payment ; 
what sum did she receive back ? 

6. 'What quantity of silver is there in 4 silver pitchers, 
each of which weighs 1 lb. 5 oz. ? 

7. A man in Albany paid 3 shillings and sixpence for a 
cane, and $3i for an umbreUa ; what sum did he give for 
both ? 

B. How many square yards are there in a piece of ground 
i5|^. square ? 

u. What must I give for 16 yds. of cloth Bi9^i a yard ? 
^ 10. How many hundred weight are there in j^ of a ton 
of anthracite coal ? How many pounds ? 

1 1 ; How will you dontrive to pay a man 70 cents, in 
Pittfburg, if you have in your purse, ^ of a dollar, ^ of a 
dollar, 2 levies, 3 fips, and 4 cents ? How near can you 
pay him the exact sum ? 

12. A man bought j- of a load ^f hay ccSitaining 1 T. 
4 cwt. ; what quantity did he obtain ? 

• 

Lesson 118. 

ForJthcSlq^ 

1. A man paid 9 .90 for ^ o{ a quantity of hay, esti- 
mated to be 2 T. ; what price a hundred weight did he 
give ? Ans. $ .56^. 

2. If a boatman in New York charge you 6 shillings 
for rowing you over the Hudson River and back again, 

. how many cents must you pay him ? Ans. 75 cts. 

3. A man owns one farm contQ-iping 115 A. 2 qrs. 13 
sq. rodsi; another containing 37 A. 30 sq. rods, and a third 

» containing 18 A. 3 qrs. ; how much land has he ? 

Ans. 171 A. ^ qrs. 3 sq. rods. 

4. A trader sold 2 bu. 1 pk. of beans for $5.94 ; what 
price did he get a peck ? Ans. $ .66. 
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5, If jou retail 1 quintal of cod fish at 4 cents a pound, 
2 bis. of beef at 10 cents a pound, and 1 bl. of flour at 3| 
cents a pound, what sum will jou get for the whole ? 

Ans. 951.83. 

6.- What part of a pint, wine measure, is ^(ffrs ^^ & 
hogshead ? Ans. J-. 

7. A young man is 19 years 86 days old, and his sister 
17 years 119 days old; what is the difijbrence of their ages ? 

Ans. 1 yr. 332 d. 

8. A man boarded in Northampton, Massachusetts, 12 
weeks, at 15 shillings a week; \(hat sum in Federal money 
must he pay his landlord ? Ans. 9 30. 

9. A man sold 1 A. 2 qrs. 8 sq. rods of land, at 13 cents 
a square foot ; what sum did it bring him ? 

Ans. 95,401.44. 

10. What part of a cord of wood, in common fractions, 
are 48 cubic ft. ? Ans. J. 

Lesson 119. 

1. The distance between two headlands on the coast of 
Maine, was measured, and foun^ to "be 6^530 fathoms ; 
what is this distance expressed in miles and rods ? 

Ans. 7 m. 134-^- rods. 

2. If a man pump 27 gals. 3 qts. 1 pt. of water in 1 
minute, hoy much can he pump in 9 h. 4 min. 30 sec. ? 

Ans. 15,177 gals. 3 qts. 1 pt. 2 gi. 

3. What must I pay for 2 T. 7 cwt. 3 qrs. of hay, at the 
rate of 9 17 a ton ? Ans. 9 40.58f . 

4. How many square feet are there* in a garden 5 rods 
12 ft. 6 in. long, and 2 rods 8 ft. wide ? Ans. 3,895 sq! ft. 

5. How many hours and minutes are there in -^ of a 
day ? Ans. 12 h. 48 min. 

6. 6 silver tea spoons weigh 2 oz. 9 pwts. 12 grs. ; what 
is the weight of each ? Ans. 8 pwts. 6 grs. 

7. 2 T. 3 cwt. 2 qrs. of American bar iron was sold for 
9 130.50 ; what price a ton did it bring ? Ans. 960. 

8. How many pieces of iron, each weighing 1 lb. 4 oz., 
can be cut off from a bar weighing 2 cwt. 1 qr. 8 lbs. ? 

Ans. 208. 

9. If you sell S^ tubs of 'butter, each of wfaleH weighs 
56 lbs. 13 oz. what is the whole^ quantity disposed of ? 

Ans. 198 lbs. 13^ oz. 
12 



(34 



PERCENTAGE. 



10. There is a block of wood 4 ft. long, and S fl. 6 in. 
high, containing 12.5 cubic ft. ; how wide is it ? 

Ans. 1 ft. 3 in. 
Explanation, See Division, lesson 51 . 



PERCENTAGE. 



Lesson 120. 

Per cent, is a contraction of the Latin per centum, and 
signifies per hundred. , 

1 per cent, of any number is -j^ of it, or .01 of it ; 
2 per cent, is .02 of it, 3 per cent, is .03 of it, 25 per cent, 
is .25vof it, 120 per cent, is 1.20 of it, and 100 per cent, of 
anj'i^mber is just equal to it, &c. Also, j- per cent., or 
*^ ofVper cent, of any number, is ^ of .01, or .00^ of it ; ^ 
per cent, is .0025 of it, and 2 J per cent, is .025 of it, &c. 

Any per cent, of m nu^fier, then, is so many hundretkhs 
of that number, 

. Write on your slate answers to the following questions. 
What is 6 ner cent, of anv number ? 



6 per cent, of any number 
■J per cent, of any number 
5f per cent, of any number 
200 per cent, of any number 
* 17 per cent, of any number 
2^ per cent, of any number 
TV imi IS 625 per cent, of any number 
What is 33J per cent, of any number 
What is 1012 per cent, of any number 
What is 20 per cent, of any number 
What is 4^ per cent, of any number 
What is 100 per cent, of any number 



What is 
What is 
What is 
What is 
What is 
What is 
What is 
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What per cent, of any number, that is, how many hun- 
dredths of any number will .005 of that number be ? 

will i of that number be ? 

will .185 of that number be ? 
will .12125 V of that number be ? 

will ^ of that number be ? 

will .0025 of that number be ? 

will .44 of that number be ? 

will i of that number be ? 

will 2|^ times that number be ? 

will 5 times that number be ? 

will 12^ times that number be i 

will 7^ times that number be ? 

The number of which we are to get a certain per cent* 
is called the principal, and the per cent.^ considered ais 
* hundredths, is called the rate. 

Lesson 12h, ^ 

1. A trader mtrusted a man with $ 223, 4 per cent, of 
which he was directed to invest in books, and the rest in 
West India goods ; what sum mu0t he lay out in books ? 

OFERATIOfiT. > 

<>226 
.0 4 



$ 9 .0 Ans. 

2. A man let a house in Baltimore for a rent of $ 950 a 
year, with a condition that 8^ per cent, of the rent should 
be expended in repairs on the house ; how many dollars a 
year must be laid out in repairs ? Ans. 9 80.75. 

3. A merchant -having $ 2,507.75 in a bank, drew out 
20 per cent, of it ; how much was that ? Ans. $501.55. 

4. What is 435 per cent, of $ 1,000 ? Ans. $4,350. 

5. A merchant had 3 Sales of cotton, the first of which 
contained 4 cwt. I qr. 27 lbs., the second 5 cwt. 7 lbs., and 
the third 3 cwt. 3 qrs. 8 lbs.; they were so much damaged 
during a fire that 18 per cent, of the cotton was destroy* 
ed ; what quantity was that ? 

Ans. 2 cwt. 1 qr. 17 lbs. 10.24 oz. 

' -■■ - » ■ 

What is called the principeU f The ratt f 
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Since we multiply the principal bj the rate to get the 
amount of the per cent., 

We must divid6 the amount of ike per cent, by the rate to 
get the principal^ and by the principal to get the rate, 

6. A merchant having 9 4,000 deposited in a bank, drew 
out a certain per cent, of it, the amount of which was 
$ 20 ; what per cent, of the deposit was that ? 

Ans. i per cent. 

7. The owner of an iron mine allowed some laborers to 
work it for one year, on condition of paying him 10 per 
cent, of the proceeds; at the end of the .year they paid 
him $ 250 ; what were the proceeds ? Ans. $ 2,500. 

8. 17 bu. 2 pks. are 7j- per cent, of a certain quantity ; 
what is that quantity ? Ans. 233 bu. 1^ pk. 

9. If I pay a man $B, and have 9 1,992 left, what per 
cent, of my money do I pay him ? Ans. -^ of 1 per cent. 

Explanation, %8 added to $ 1,992 is the sum which I 
Had, and 88b the amount of the per cent. I pay. 

id. If a man paid me $ 1 14, which was 5 per cent, less 
than what he owed me, how much did he owe me ? 

Ans. 9 120. 

Explanation, He paid 95 per cent, of what was due. 

11. If a trader sendi^ou 75 yards of black broadcloth, 
20 per cent, more than you ordered, what quantity did you 
order ? Ans. 62^ yds. 



COMMISSION. 

Lesson 123. 

Commission is a reward paid to an agent, factor, broker, 
or correspondent, of so much per cent, on the amount of 
the purchases or sales made by him. 

1 . What amount of commission must I pay my factor for 
selling 9 3,525. 16f worth of rice, at 2^ per cent. ? 

, Ans. 9 79.32. 

How do we get the principal from the amount of the per cent and 
rate, and the rate from tho amount of the per cent, and principal f 

WAiU ia commiuion f 



STOCKS. ISI 

S. If I buy 375 chal. 35 bu. 3 pks. of Newcastle coal at 
9 12 a ohal., and receive 2 per cent, commission, what will 
be the amount of my comnussion ? Ans. $90.24. 

3. The agent of a landholder sold 117 A. 2 qrs. 4 sq. 
rods of land, at 9 18 an acre, and charged 1-J- per cent. 
Gommiasion ; what -sum must be paid to the landholder 
after deducting the amount of the commission ? 

Ans. $2,087.24. 

4. A broker charged $ 35 for assisting me in purchasing 
a farm for $ 5,000 ; what per cent, commission or broker- 
age did he demand ? Ans. ^ of 1 per cent. 

5. The expenses of selling a quantity of copper, at 2 per 
cent, cenunission, were $^^.42} what was the sum it sold 
for} Ans. $12,671. 

6. My correspondent sold 2,525 bu. of potatoes for me, 
at a commission of 3 per cent., and sent me $979.70 as 
the balance due after deducting the amount of his commis- 
aioa ; how much did he sel] them all for, and how much 
did he get a bushel ? 

Ans. he sold all for $1,010, and got 40 cents a bu. 

7. If a man sends you $2,050, and directs you to buy 
goods for him, and retain 2j- per cent, on the amount of 
purchases for commission, what sum must you retain ? 

• Ans. $50. 



STOCKS. 

Lesson 123. 



Stock is the name of the funds of government, and of 
the capital of banks, insurance offices, factories, canals 
railroads, and like companies. It is owned in shares. 

When a share of any stock sells at its original cost, it is 
said to be at par ; when it sells at more than its original 
cost, it is said to be above par, and at so much per cent. 
advance ; when it sells at less than its original cost, it is 
said to be below par, and at so much per cent, discount. 



What is Block ? How is it owned ? 

When is stock said to be at pajr ? Above par ? Below par ? In ad- 
vance ? At a discount ? 

12 • 



-s7 
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1. A man bought 23 skares of the Utica and Schenecta- 
dy railroad stock at 21^ per cent, advance, the par value 
being $ 100 a share ; what did he give for them i 

Ans. 9^,194.60. 

2. If I buy several shares of bank stock at 854 a share, 
the par value being 860, at what per cent discount do I 
obtain them ? Ans. 10 per cent, 

3. A merchant bought a share of the stock of the Locks 
and Canals Company in Lowell at 270 per cent, advance ; 
what did it cost, the par value being 8500 ? Ans. 8 l^BdO. 

4. A broker bought 5 shares of &e Massachusetts Bank 
for me, at > per cent, advance ; what did they cost me, the 
par value being 8 250 a share, and the broker charging | 
per cent, commission ? Ans. 8 1,271.97. 

5. If you buy canal stock at 40 per cent, discount, and 
give 8 30 a share, what is the par value ? 

Ans. 8 50 a share. 

6. What is the par value of a share of factory stock 
which sold for 8560 at 12 per cent, advance i 

Ans. 8 500 a share. 



banI:ruptcy. 

It sometimes happens that a merchant, through miscal- 
culation or misfortune, becomes unable to pay the full 
amount'of his debts, in which case he is called a bankrupt, 
and his property is distributed among his creditors in pro- 
portion to what is due to each. * 

7. A man failed for 83,528,* having property to the 
amount of 8 2,963.52 ; what per cent, of his debts can he 
pay ; that is, what per cent, of 83,528 is 8 2,963.52 .^ 

Ans. 84 per cent. 

8. How much will he pay on a debt of 8 100 ? Ana, 8 84. 

9. Samuel Jackson failed, owing as follows ; to John 
Smith 8 1,800, to Charles Brown 8 8,350, to John Williams 
82,511.16f, and to James Thompson 85,000 ; if he has 
property to the amount of 8 10,596.70, what per cent, of 
his debts can he pay, and what can he pay each of his 

What sometimes hi^peDs to a merchant? In that case, what is he 
cmlled, uad whtX is done with his property ? 
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oeditors ? Ans. he can pa^r 60 per cent, ef his debts ; to 
John Smith $1,080, Charles Brown $5,010, J<An WU- 
liams $ 1,506.70, and James Thompson 9 3,000. 

10. A bankrupt who pays S^j- per cent, of his debts, 
owes me 9 180 ; how much can I get of it ? Ans. 960. 

11. A bankrupt who has property to the. amount of 
$ 16,5^, owes A. 9 10,000, B. 9 5,000, C. 93,828, and D. 
96,500 ; if the above are all his debts, what per cent, of 
diem can he pay, and what sum will each of his creditors 
receive ? Ans. he can pay 65-^^ per cent, of his debts, 
nearly; to A. 96,524.40, 6. 93,262.20, C. 92,497.54, 
andD. 94,24M).86. 



LOSSvAND GAIN. 

Lesson 124. 

1 . A merchant bought a quantity of molasses for 9 3,500; 
for what sum must he sell it so as to gain 10 per cent. ? ' 

Ans. for 93,850. 

2. If I buy 5 pieces of broadcMh, containing 27 yards 
each, at 94 a yard, and sell the whole for 9583.20, what 
per cent, do I gain ? - Ans. 8 per cent. 

Explanation. The first cost is the principal, and the 
gain is the amount of the per cent. 

3. Having bought a quantity of wine for 9873.25, I 
lost so much by leakage and other accidents, that I was 
content to sell it for 18 per cent, less than the first cost;, 
what did I get for it ? • Ans. 9 7 16.06J-. 

4. A merchant bought 92,000 worth of goods, and 
marked the prices 33^ per cent, higher than the cost, but 
m selling the goods he took 25 per cent, less than was 
marked ; what sum did he gain or lose ? 

Ans. he sold the goods at first cost. 

5. What per cent, would he have gained or lost had he 
taken from the price marked 25 per cenjt. of the first cost ? 

Ans. he would have gained 8^ per cent. 

6. A man bought 35 T. 18 cwt. of hay for 9600; at 
what price a ton must he sell it so as to gain 12^ per cent. ? 

• Ans. $ 18.80. 

7. If your agent buys one thouaand b^^Vk^Vi^ ^S. <:»w:\v Vs^ 
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1^750, Wad diargea 2 per cent, commissioni tit what per 
eent. in. advance of tke coat, which includes commissuMiy 
must you sell the corn to gain $ 350 ? 

Ans. 45} per cent., ahout 

8. A merchant bought a quantity of pork at $25 a baiv 
rel, and pat the price 30 per cent, more than the cost ; 
what sum must he take off from the price of each barrel 
to gain 10 per cent. ? Ans. $ 5. 

9. Sold too barrels of floor for $4,550, gaining 4 per 
cent, on k ; what did it cost me a barrel ? Ans. $ 6.25. 

10. A merchant bought 65 hogsheads of molasses in 
Matanzas, at $21.50 a hogshead ; af^er paying $50.59 foB 
duties, $ 79.33 for freight, $ 39 for insurance to Portland, 
$12 for truckage, and $4.50 for sundry other expenses, 
he finally sold it at $ 30 a hogshead ; what per cent, did 
he gain ? Ai^s. 23i^ per cent., about. 

11. A man sold a ship for $ 1 1,500, gaining 15 per cent, 
on what she cost him ; what pei^ cent, would he have 
gained by selling the ship for $ 10,800 ? Ans. 8 per cent. 



DRAFT AND TARE. 

Lesson 125. 

Draft is a small allowance on the weight of an article so 
that the quantity may hold out when retailed. 

The following table shows the allowances usually made 
for draft. • 

Jfote. It is not neeessary to commit it to memory. 

The allowance for draft on a parcel weighing 

112 lbs. is 1 lb. 

above 112 lbs. and not over 224 lbs. is 2 lbs. 
above 224 lbs. and not oyer . . 336 lbs. is 3 lbs. 
above 336 lbs. and not over 1,120 lbs. is 4 lbs. 
I^ove 1,120 lbs. and not over 2,016 lbs. is 7 lbs 
above 2,016 lbs. is 9 lbs. 

Tare is an allowance for the weight of the box, cask, 
Wlwt IB draft? What is tare? 



• 
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ba^, &c., containing the goods. It is reckoned on what 10 
left after the draft has been deducted. Draft and tare are 
the only allowances now made by merchants. 

The following table shows the allowances usually made 
for tare on several important articles of merchandise. 

Jfoie, It is not necestary to commit it to memoiy. 

The allowance for tare on 

Almonds in bags, is •••••• 3 per cent. 

Alum in casks, 12 per cent. . 

Bristles from Cronstadt, .••.... 12 per cent. 

Bristles from Archangel, 14 per cent. 

Beef, jerked, in hogsheads, .^ 112 lbs. a hhd 

Beef, jerked, in drums, ^ • • • 70 lbs. a drum. 

Cordage in mats, • • . 1{ per cent. 

Camphor, crude, in tubs^ « • • • .35 per cent. 

Candles in^boxes, 8 per cent. 

Cinnamon in chests, • • .16 lbs. a chest. 

Cinnamon in mats, ••••• 8 per cent. 

Cloves in casks, •••••• • • • . 15 per cent. 

Cocoa in bags, ••.••••• 1 per cent. 

Cocoa in casks, • • • .- « • 10 per cent. 

Cocoa in serons, 10 per cent. 

Chocolate in boxes, 10 per cent. 

Coffee in bags from the West Indies, . • . • 2 per cent. 
Coffee in grass bags from the East Indies, 2 lbs. a bag. 

Coffee in bales, .••.••.•- 3 per cent. 

Coffee in casks, •' 12 per cent. 

Cotton in bales, . • • 2 per cent. 

Cotton in serons, 6 per cent. 

Currants in casks, *• . • 12 per cent. 

Cheese in hampers or baskets, ••••••••• 10 per cent. 

Cheese in boxes, 20 per cent. 

Copperas In casks, , 12 per cent. 

Figs in boxes of 60 lbs., 9 lbs. a box. 

Figs in half boxes of 30 lbs., • . .dj- lbs. a box. 

Figs in quarter boxes of 15 lbs., . « 3^ lbs. a box. 

Figs in drums, 10 per cent. 

Glue, from Russia, in bales, 5 lbs. a bale. 

Glauber salts in casks, 8 per cent. 

How is tare reckoned ? What are the only allowances now made by 
merchants. 



I 
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Indigo IB bags or mats, j, 3 per cent 

Indigo in serons, • 10 per cent . 

Indigo in barrels, • • . • • • IS per cent. 

Indigo in otber casks, • «,..'•• 15 per cent. 

Indigo in cases, ^ 20 per cent. 

Mace in casks or kegs, • 33 per cent. 

Nails in casks, • • • • • . . 8 per cent. 

Ochre, French, in casks, • • • 12 per cent. 

Pepper in bags, 2 per cent. 

Pepper in bales, • . • 5 per cent. 

Pepper in casks, ...•.• 12 per cent. 

Pimento in bags, • 3 per cent. 

Pimento in bales, ••..•• 5 per cent. 

Pimento in casks, 16 per cent. 

Prunes in boxes 7 lbs. a box. 

Raisins, Malaga, in boxes, 6 lbs. a box. 

Raisins, Malaga, in jars, • . • • • 5 lbs. a jar. 

Raisins, Malaga, in casks, 12 lbs. a cask. 

Raisins, Smyrna, • • 12 per cent. 

Sugar, Java, in willow ba^ets, ......••• 60 lbs. a basket. 

Sugar in bags or mats, 5 per cent. 

Sugar in casks, .....•• •. . . . • • . • • • 12 per c^nt. 

Sugar in boxes, . • 15 per cent 

Sugar in canisters, •••>.••• 35 per cent 

Sugar candy in bask-eis, . • • • • 5 per cent. 

Sugar candy in boxes, • . » 10 per cent. 

Soap in boxes, 10 per cent. 

Soap) Marseilles^ in box^s^ • • 12 per cent. 

Shot in casks, 3 per <;ent. 

Steel in bundles, . • 2 lbs. a bundle. 

Steel in cases, ..60 lbs. a case. 

Tea, bohea, in chests, .••••••• 70 lbs. a chest. 

Tea, bohea, in half chests, • .36 lbs. a piece. 

Tea, bohea, in quarter chests, ........ •-. .20 lbs. apiece. 

Twine in casks, ...••• • • *. • ...•>.....••. 12 per cent. 

Twine in bales, ...••••• 3 per cent. 

Tallow in serons, 10 per cent. 

Tallow in casks, ^ 12 per cent. 

Wool, Smyrna, in bales, ; 10 lbs. a bale. 

Wool, Hamburg, in bales, 3 per cent. 

Wool, South American, in bales, 15 lbs. a bale. 

The weight of the envelopes of articles not named in the 

table is estimated, and the tare fixed accordingly. 
— -— — . — . . 

■aow IB the tare Gxed on articleB not named m \]be Ubla. 
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JVote. Tare is alwaycT expressed in whole pounds ; less than half a 
pound is omitted ; more than half a pound i^ reckoned a pound. 

The whole weight of any parcel of goods, including 
the box, cask, bag, &c., containing the goods, is called the 
gross weight. The weight of any parcel of goods afler 
the drafl and tare have been deducted, is called the neai 
weight. 

Leakage, Afler the exact quantity of liquid in a cask 
is found, by gauging, it is usual to deduct 2 per cent, for 
* leakage. 

1. What is the neat weight of 20 casks of Malaga 
raisins, the gross weight of each being 128 lbs., the draft 
and tare as in the tables ? Ans. 2,280 lbs. 

2. A merchant bought 3 bales of cotton; the gross weight 
of the first was 5 cwt. 23 lbs. ; of the second, 4 cwt. 3 qrs.; 
and of the third, 3 cwt. 3 qrs. 26 lbs. ; how much cotton 

^ did he get ? Ans. 13 cwt. 2 qrs. 6 lbs. 

3. If I buy 10 bags of West India coffee, the gross 
weight of each of which is 1 cwt., how much coffee do I 
obtain ? Ans. 1,088 lbs. 

4. The gross weight of 17 bags of pepper > is 17 cwt.; 
how much is the neat weight ? Ans. 16 cwt. 2 qrs.l lb 

5. What is the neat weight, in pounds, of 27 hhds. of 
sugar, the average gross weight of each being 7 cwt. 1 qr, 
6 lbs.? Ans 19,341 lbs. 

6. What amount of leakage must be allowed on three 
hhds. of rum, which being gauged were found to contain 
the following quantities ; the first, 68 gals. 3 qts., the sec- 
ond 60 gals., and the third, Q5 gals. 5 qts.? 

Ans. 3.90 gals., say 4 gals. 

7. What is the drafl and tare on 4 casks of nails, the 
average gross weight of each being 217 lbs.? 

Ans. the drafl is 8 lbs., and the tare 69 lbs. 

8. The gross weight of a firkin of butter is 50 lbs., and 
the tare is reckoned 6 lbs. ; what per cent of the whole is 
butter ? Ans. 88 per cent. 

In what is tare always expressed ? Wh§t is done with less than half 
a pound P With more than half a pound ? 



What is called ffToss weight .' Neat weight ? 
What is said of^leakago f 
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DUTIES. 

Lesson 126. 

Duties are taxes on many kinds of goods imported uito 
the United States from foreign countries, and are collected 
by Custom House Officers, appointed by government. 
^The duty on some kinds of goods is a certain per cent, 
of their legal value, and is called an ad valorem duty. The 
legal value of goods subject to an ad valorem duty, is their 
original cost, which includes all the original charges, ex- 
cept insurance. 

The duty on other kinds of goods is so much a ton, hun- 
dred weight, pound, gallon, yard, &c. and is called a. spe.^ 
cific duty ; allowances for draft, tare, and leakage are made 
before calculating it. 

Debenture is a remission of the duty on foreign goods re- 
exported. 

Drawback is the amount of such a remission. 

Bounty is a reward paid to the exporter of certain do- 
mestic goods. 

Ab/e. When the daties on any groods are less than $ 50, the re- 
exporter is not entitled to debenture. 

1 . What is the duty on ^a quantity of w6ollen goods 
that cost in England $ 10,275, at 44 per cent, ad valorem ? 

Ans. $4,521. 

2. If I import 18 boxes of chocolate, the gross weight 
of each being 1 cwt., what sum must I pay for duty, at 4 
cents a pound ? Ans. $71.92. 

3. What will the bounty on 1,637 bis. of American 
shad exported to Messina, amount to at 20 cents a bl. ? 

y Ans. $ 327,40. 

4. What is the duty on 7 pipes of Port wine, contain- 
ing on an average 130 gallons apiece, at 15 cents a gallon ? 

Ans. 9 133.80. 



What are duties, and how collected ? 

What is called an ad valorem daty ? What is the leffal value of goods 
subject to an ad valorem duty ? What does the origin^ cost include ? 

What is called a specific duty ? What aUowances are made before 
calculating it ? 

What JB debenture ? Drawback ? Bounty ? 
fVben IB the re-exportet not entitled tg aebenture ? 



/ 
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i 
Explanation. Remember the leakage. 

5. What will the drawback amount to on a quantity of 
silk goods that cost $ 8,^7, the duty being 10 per cent, ad 
valorem ? - Ans. $ 823.70. 

6. In a catalogue of goods with their prices, &c., caUed 
an invoice of goods, from Matanzas, I find 16 boxes of 
brown sugar, the average gross weight of each of which is 
7 cwt. 2 qrs. 6 lbs., the tare being stated at 17 per cent. ; 
if the invoice tare be allowed, what will the duty be at 2j> 
cents a pound ? Ans. $ 279«55« 

7. What is the duty on a cargo of iron imported from 
Newport, in Wales, containing 275 T., at $ 30 a ton, no 
allowance being made for draft or tare ? Ans. $ 8,250. 

8. How much drawback am I entitled to on exporting 7 
puncheons of run^, containing, according to measurement, 
800 gallons, the i^aty being 42 cents a gallon ? 

Ans. $ 329.28. 

9. A merchant of Boston, exported 230 hhds. of New 
England rum, averaging 112 gals, apiece, to Smyrna; 
what sum must he receive for bounty, the law allowing 
him 4 cents a gal. ? Ans. $ 1,009.80. 



INTEREST, 

OR THE REWARD FAID FOR THE USE OF VOHEY. 



SIMPLE INTEREST. 
Lesson 127. 

Simple interest b a reward of so much a year for the 
money lent. A certain per cent, of the money is generally 
paid for its us6 one year. 

The money lent is called the principal ; the per cpnt. 
paid for the use of the money one year, is called the rate ; 
aqd the principal and interest added together are called 
the amount. 

What is simple interest? What is generally paid for the uie of 
money one year ? 
What \b called the principal ? Rate? \mo^TvV>. 

13 
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Jfot6 1. In speaking of intereit, when we say 1 percent., 2 per cent., 
3 per cent., Ac., we mean 1 per cent., 2 per cent., 3 per cent., &e.| 
a year, unless some other time is stated. 

J^ote 2. The law in most of the states allows the creditor to receive 
only 6 per cent } but there is nothing to hinder an agreement at a 
lower rate. 

1. What is the interest of 8125 for 1 year, at 6 per 
cent. ? ^ 

OFERATIOX. 

81 2 5 principal. 
. 6 rate. 



$7. 5 interest. Ans. 

• 

. S. If you lend a man $2,750.25 for 1 year, at 5 per cent., 
what interest must he pay you at the end of that time ? 

Ans. $137.51. 

3. How much will the principal and interest both amount 
to ; that is, what will be the amount ? Ans. $2,887.76. 

4. What is the interest of $1,723.33 for 1 year, at 5f 
per cent. ? Ans. $99.09. 

5. A man borrowed $1,800 for 3 years, at 6 per cent, t 
what will be the interest for that time ? Ans. $324. 

Explanation, How many times the interest for 1 year 
will the interest for 3 years be ? 

6. What is the interest of $1,000, at 4f per cent, for 12 
years ? Ans. $585. 

7. If I lend $12,230 for 5 years, at 6 per cent., what 
amount must I be paid at the end of that time P 

Ans. $15,899 

8. What is the greatest amount of interest a man can 

fet lawfully in 6 years for $1,250, in the state of New 
^ork, where the legal rate is 7 per cent. ? Ans. $525. 

9. What is the amount of the principal and interest on 
$1,605.05 for 6^^ years, at 6f per cent. ? 

Ans. $2,300.67. 



In speaking of interest, when we say 1 per cent., 2 per cent., 3 per 
cent., &o,j what do we mean ? 

What is the highest per cent, the law allows the creditor to receive 
in most of the states ? Can an agreement be- made at a lower rate ? 



SIMPLE INTEREST. * 147 

10. What sum must I give for the use of 250 durmg 7 
years, at 6 per cent. ? >^ Ans. 0105. 

11. What will 016.25 amount to in 2j. years, at 6 per 
cent. ? Ans. 018.69. 

Lesson 128. 

1. What is the interest of 0100.33 from January 1st, 
1835, to January 16th, 1837, at 6 per cent. ? 

OPERATION. 

01 . 3 3 principal, 06 . 2 nearly, inter- 

. 6 rate, 1 5 est for 1 yr. 



6.0198 interest for 1 jr. 3010 

2^ years, time. 6 2 



12.0396 36 5) 9 0.3 (.2 5 nearly, 

• 2 5 interest for 15 days. 7 3 interest 

for 15 d. 



01 2 . 2 9 interest for 2 years 17 3 

15 days. Ans. 18 2 5 

Explanaiiim, We find the interest for one year, and as 
15 days are -^^ of a year, we multiply the mterest of 1 
year by 2^^ years, the time. We have cast the interest 
to the nearest cent. 

From the preceding we derive the following 

RULS FOR SIMPLE INTEREST. 

MuUiply the principal by the riate, and the product by the 
iime, in years and SS5ths of a year, 

2. A merchant borrowed 02,000 the 20th of January, 
1821, at 6 per cent., and paid the debt the 12th of Febru- 
ary, 1822 ; how much was the interest for that time ? 

Ans. 0127.56. 

The table on the following page will enable us to find 
part of a year in days, with great ease. 



Explain how example 1 , lesson 126, is performed. 
What is the rule for Simple Interest ? 
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TABLE 

Showing the number of days between any two months in 

one year. 



From |JaB. Feb. Mar. | April | May iJuoe July | Auf.|8ept.|Oct. |Not. Dee. 


To Jan. 365 334 306 275245 214 184 153 122 92 61 31 


Feb. 1 SI 365337 306 276 245215 184 153|l23 92 62 


March 59 28 365 334 304 273 243 212 181 151 120 90 


AprU 90 59 31 365 335 304 274 243 212 132 151 121 


May 120| 89 61 30365 3341304 273242 212 181151 


June 151120 92 61 31 3e5335 304273|243 212fl82 


July 1 8 1 150 122 91 61 30 365 334 303 273 242 212 


Aug. 212 181 153 122 92 61 


31365 334J304273 243, 


Sept. 243 212 184 153 123 92 


62| 31365|335304 274 


Oct. 273 242 2 1 4 1 83 1 53 122 


92] 61 30365 334|304 


Nov. 304 273 245 214 184 153 


123 92 61 31365335 


Dec. 334 303275 244 214 183ll53 122 9i 61 30 365 



The use of this table is explained by the following ex- 
amples ; . 

How many days are there between Feb. 5th and June 
12th ? Look in the column under Feb., and opposite 
June you find 120, the number of days between Feb. 5th 
and June 5th ; add the 7 days between June 5th and June 
12th, and you get 127 days, the answer. 

How many days are there between Sept. 20th and 
March 8th I Look in the column under Sept., and oppo- 
site March you find 181, the number of days betwefsn 
Sept. 20th and March SQth ; subtract the 12 days between 
c March 8th and March 20th, and you get 169 days, the 
answer. 

In leap years, if the end of Feb. be in the time, 1 dajr 
must be added to the number found in the table. 



How do you find the namber of days between Feb. 5Ui and Jane 
12th by the table ? 

How do yoa'find the namber of days between Sept. 20th and March 
Sth bjr the table ? 
How MB the table u^d in leap "yean? 
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H&U. Let the jcholar compute the time in eadi example of thit 
leaaoa, and compare it with the time found by the table. 

3. A farmer gave his note 3,vly 17th, 1827, for $116.M 
at 7 per cent, interest, and the 4th of March, 1828, he paid 
principal ai|d interest ; what sum was the interest ? 

Ans. <(5.16. 
Explanation. How many days were there in February, 
1828? 

4. If a man gave his note May 7th, 1830, for 81,800, at 
6 per cent., what sum was necessary to discharge the debt 
June 21st, 1834 ? Ans. $2,245.32. 

5. A man borrowed 8605.26 for 1 year and 20 days, at 
6f per cent. ; what interest was due at the time of pay- 
ment ? • Ans. '843.09. 

6. If a note was given for 81>000, at 7 per cent., to be 
paid in 2 years and 10 days, what interest was due at the 
end of that time ? Ans. 8141.92. 

7. What sum will a note given September Ist, 1836, for 
82,800, at 5§- per cent., amount to the 1st of the next 
July? Ans. 82,931.72. 

8. Cast the interest on a note for 871.30, at 6 percent., 
given December 18th, 1830, and paid August 7th, 1837. 

Ans. 8^8.39. 

9. What is the interest on 82,500.50 for 28 days, at 10 
per cent. ? ' Ans. 819.18. 

10. What will be the amount of 85,000 for 21 1 days, at 
6 per cent. ? ' Ans. 85,173.42. 

11. Cast the interest on the following note, at 7 per 
cent., paid January 12th, 1827. 

. 8800. ^ Buffalo, May 1st, 1819. 

For value received, I promise to pay John Howard, or 
order, eight hundred dollars, on demand, with interest. 

Edward Jones. 

Ans. 8431 28 

Lesson 129. 

Another common hut incorrect method. 

To obtain the interest for part of a year many persons 

Take as many l^ths of the interest for 1 year as there are 
monthSf and as many SOths of the interest for 1 month as 
there are odd days. 

How do many persons obtain the \n\iei^«\. fei "^^tV qH ^ ^^^^'^^^ 
13* 



f 
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^ 

The time from the Idt of otae month to the 1st of the 
next, is called a month, also from the ^d of one month to 
the ^d of the next, and 00 on. 

JfoU. This method may be employed l^ith propriety when the titOiB 
in a note or agreement is expreaeea in months, it may loilen be abridge 
ed by considering 2 months as 1 of a year, 3 months as l , 4 months as | ; 

6 months as }; 8 mpttths as |, and 9 months as | of a year. Also, by 

considering 3 d. JL of a month, 5 d. |, 6 d. |, 10 d. j, 15 d. | of a mo., &c. 

1. What is the interest hy the preceding method on a 
hote for $88, at 7 per cent., giv«n July Idth, 1817, and 
paid December 28th, 1818 ? 

OPERATION. 9 

♦ 8 8 1 2 ) 6.1 6 ( .6 1 3 febout, in. for 1 mo. 
.0 7 60 j5mo. 

6.1 6 in. for 1 yr. 1 6 2.5 6 6 in. for 5 mo. 

' 2.5 7 in. for 5 mo. 1 2 

.^2 in. for 13 d. "IHO ^\0 ) | 0.5 1 3 

$8.9 5 in. for 1 yr. 5 mo. 36 $.17 about in. 

13 d. Ans. 13 for 1 d. 

TT 

17 



.2 2 1 in. for 13 d. 

tixplanation. The time being 1 year 5 months and 13 
days, we first get 1 year's interest, which divided by 12 
gives the interest for 1 month, and this multiplied by 5 
gives the interest for 5 months. The interest for 1 month 
divided by 30, gives 1 day's interest, which multiplied by 
13 gives the interest for 13 days. Finally, adding the 
interest for 1 year 5 months and 13^days together, we get 
the whole interest. 

We may abridge the work thus. 
988 
.0 7 

6.1 6 in. for 1 yr. 

2.0 5 3 in. for 4 mo. ; ^ of the in. for 1 yr. 

.513 in. for 1 mo. ; ^ of the in. for 4 mo. 

.1 7 1 in. for 10 d.; i of the interest for 1 mo. 

.0 51 in. for 3d. ; -^ of the in. for 1 mo. 

88.9 5 in. for 1 yr. 5 mo. 13 d. 

■ t I 1 1. I II ■ 

What la called a month ? 

When may thia method be employed with propriety ? How may it 
-^a be abridged ? 

'plain bow example J, lesson 129, is petfot^ed. 



Es^laneiion, We find ^ of 6.16, oV 2:053 in the mind, 
and write 'it down. We get ^ of 2.053 p like manner, &c. 

2. A man lent $850.25 for 8 months, at 5 per cent.; 
what Was the interest for that time ? Ans. $28.34. 

3. What is the interest on $75.50 for 4 months 12 days, 
at 8 per cen^. ? * Ans. $2.21, 

4. What interest was due on a note given March 22d, 
1831, for $1,738, at 6 per cent., and paid June 6th, 1836, 
by the preceding rule ? Ans. $543. 1 2 J^. 

5. A merchant borrowed $100_ the 20th of May, 1835, 
at 2 per cent, a month, and paid principal and interest the 
4th of the next August ; what did the interest amount to ? 

Ans. $6. 

6. If I borrow $1,500 at 2j- per cent, a month, and pay 
the debt in 5 months and 18 days, t^hat will be ks amount ? 

Ans. $1,710. 

7. What is the intere^ on $2,000 for 90 days, at 6 pev 
cent. ? Ans. $30. 

Explanation, When money is lent for 30, 60, or 90 
days, 30 days are called a mouth. 

8. If you lend $500 at 1 per cent, a month for 60 days, 
and are paid at the end of 70 dayd, what amount must you 
receive ? Ans. $5 1 1 .66f . 

9. A man borrowed $150 for 30 days, at 10 per cent.; 
what must he pay at the end of that time } Ans. $151.25. 

10. What was the interest by the preceding rule on a 
note for $18.25, at 8 per cent., given April 3d, 1830, and 
paid June 6th, 1832 ? Ans. $3.18. 

• Lesson 130. 

The interest is the product of these three things, the 
principal, rate, and time ; therefore. 

The interest divided by the product of two of these three 
things, the principal, rate, and time, gwes the third. See 
Division, lesson 51. 

JVbfe 1. So if we dWide the interest by the product of the principal 
and rale we get the time ; by the product of the principal and time we 
get the rate ; by the product of the rate and time we get the principal. 

M>te 2. The principal and interest added together, compose the 

What is the interest the product of ? 

What does the interest divided by the product of Itcq ^^ >SQ»eA ^^coka 
thin^, the principa], rate, and time, gv^e? 
How then, do we get the time ? Rale ^ ^t\iv^\^^ t 
What tbiDga compose the amounl ? 
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amount ; so the principal subtracted fit>m the amonnt leaves the inter* 
cat, and the interest subtracted from the amount leaves the principaL 

1. A man paid $5.35 for the use of $55.20 during 1 year 
7 months and 12 days ; what rate per cent, did he give ? 

Ans. 6 per cent. 
Explanation, First change the days and months to frac- 
tions of a year. 

2. If I receive $163.12j as the amount of 8150 fori 
year 91 days, what rate per cent, do I get ? Ans. 7 per cent. 

3. How long must $2,515.31 j- remain at interest, at 6 per 
cent., so that it may amount to $2,615.37^^ ? Ans. 242 d. 

4. I owe a man $17.50 ; how long must I let him use 
$87, at 6 per cent., so that the interest may pay the debt ? 

Ans. 3 yrs. 129 d. about. 

5. My agent paid me $37.25 as the interest due on 
money lent for 2 years 17 days, at 7 per cent. ; what was 
the sum lent ? Ans. $260,027 

TAe rate, time, and amount given to find the principal, 

6. What sum will amount to $37.50 in 2j- years, at 6 
per cent. ? 

OPERATION. $ 

$1 1.15)3 7.5 0(3 2.6 1 neady. Ans. 

.0 6 rate. 345 

.0 6 interest of $1 for 1 yr. 30 
2J 2 30 



.12 700 

S^i 690 



. 1 5 interest of $ 1 for ^ yrs. 1 
$ 1.1 5 amount of $1 for 2^ yrs. 1 1 5 

Explanation. We find the amount of $1 for the time, 
and divide the amount, $37.50, by it. It will evidently be 
contained in $37.50 as many times as there are dollars in 
the principal. 

Therefore, to obtain the principal when we know the 
rate, time, and amount, 

Divide the amount by ike amount o/ $1 for (he time, 
7. What principal, at 5 per cent., will amount to $100 
in 1 year 105 days ? Ans. $93.95. 

How then do yon get the interest from the amount and principal ? 
^Ae principal from the amount and interest? 
Explain bow example 6, lesson 130, is petfotmed. 
f/oif do we obtain the principal when we \Ltioyi \Xi% ittXc,VvBftft,%sA 
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8. Whafprihcipal, at 7 per e^ilt., will amoubt to ^QS.IS^J 
in 4 years 3 months ? Ans. ^19.36. 

9. A. certain sum lent at 6 per cent, produced $250 be- 
tween July 6th, 1830, and December 26th, 1831 ; what 
was that sum } Ans. $229.65. 

10. What sum will amount to $10 in 1 year, at 6 per 
cent. ? Ans. $9.43. 

Lesson 131. 

To cast the interest on notes, bonds, S^c,, when partial payments 

have been made. 

The Supren^e CotiK of the United States, and most of 
the State Courts, employ the following rule. 

Cast the interest up to the first payment, deduct it from the 
payment f and^mbtract the excess from the principal. Cast 
the. interest ^ on the remainder, as a new principal, up to the 
second payment, and so on. 

If a payment be less than the interest, Cast the interest 
up to the time when the' sum of two or more payments, 
equals or exceeds the interest, deduct the interest from this 
sum, and then proceed as before. 

?!._ Boston, June 4th, 1829. 

For value received, I promise to pay John Smith, or 
order, three hundred stnd twenty -^seven dollars, on demand, 
with interest. . George Brown. 

On this note were the following endorsements ; 
April 16th, .1831^ received $100. 

July 4th, J 831, received' $3. 

January 12th, 1832, received $18.25. 
October 1st, 1832, received $55.16. 

What was due January 1st*, 1833 ? 

OPERATION. 

Payment April 16th, 1831, $100. 

Subtract interest on $327 from June 4th, 1829 to 

April 16th, 1831, .^ ; 36.61. 

Excess, . • • • $63.39. 

"" ' ' ' ' ' I ' ' . ' ' ' ■ 

Recite the rule generally employed in theJUnited States to obtain the 

interest on notes, bonds, &c., when partial paymeWta Va:<«% \A«Gh.TQa^Sst. 
What if a payment be lesa than the \uV.eiQ%V\ 
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From principal ^ • • •' • • • $3S7.00« 

Subtract excess, • 63.39. 

•• . 

Remainder, ..•.....•. 263.61. 

Payment July 4th', 1831, <>3.00. 

Interest on $263.61 from April J 6th, 1831, 
to July 4th, 1831, $3.42, which being 
more than the payment, we must cast 
the interest to the time when the payments 
amount to as much or more than the in- 
terest. 

Payment January 12th, 1832 18.25. 

Sum of the two last payments, 21.25. 

Subtract interest on $263,61 from April 
16th, 1831, to January 12th, 1832, .... 11.74. 

Excess, . c 9.51. 

From remainder subtract excess, 9.51. 

Remainder, 254.10. 

Payment October 1st, 1832, • *^. « • 55.16. 

Subtract interest on $254.10 from January 
12th, 1832, to October 1st, 1832, 10.99. 

Excess, • 44. 17. 

From last remainder subtract excess, 44.17. 

Remainder, 209.93. 

Add interest on $209.93 from October 1st, 1832, 

to January 1st, 1833, 3.17. 

Ans. due January 1st, 1833, ...•••.. $213.10. 

2. $5,255.50. Natchez, June 12th, 1819. 

For value received, I promise to pay James Waldron, 
or order, five thousand two hundred and fifly-five dollars 
and fifty cents, in one year, with interest afterwards. 

Charles Laval 

On the back of this note were written the following re- 
ceipts ; 

August 2d, 1822, received $600. 

December 14th, 1822, received $1,000. 
March 1st, 1Q23, received $2,260.37. 
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What was due July Ist, 1825, 6 per cent, being allowed ? 

Ans.$2,555^8. 



3. 8625. ScHENECTADT^JDeceolber 1st, 1830. 

For value received, we, jointly and severally, promise 
to pay Peter Vanderheyden, or order, six hundred and 
twenty-five dollars, in four years from date, with interest 
till paid. ^ Hermann Van Pelt. 

Walter Suydam. 

On this note were the following endorsements ; 

February Ist, 1831, received 8180. 
January 2d, 1832, received 85.50. 
February 20th, 1832, received 82. 
March 15th, 1833, received 8200. 
How much must the creditor receive when the note be- 
comes due ? Ans. 8349.36. 

Explanation, Schenectady is in New York, where 7 
per cent, is the legal interest. 



4. 8210.14. Wheeling, August 13th, 1828. 

For value received, I promise to pay Alexander Stevens, 
or order, two hundred and ten dollars and fourteen cents, 
on demand, with interest. William Doyle. 

Witness, Samuel White. 

On this note were the following endorsements ; 

December 12th, 1828, received 83. 
May 2d, J 829, received 85. 

June 1st, 1829, received 8180.25. 

What was due July 29th, 1829, reckoning 6 per cent, 
interest ? Ans. 832.28. 

5. Suppose I give a man in Boston a bond for 8600, 
dated June 1st, 1835, and drawing interest, by which I am 
required to pay 8100 at the beginning of every month for 
5 months, and at the end of 6 months to pay the balance , 
what 'will the balance be if I pay promptly ? 

Ans. 8110.68 

6. What is due July 1st, 1836, on a note given August 
3d, 1835, for 825.50, dra>ying 6 per cent, interest, on the 
back of which were the foilowing endorsements ; 

January 13th, 1836, received $V^.\Sl. 

February Ist, 1836, received %^. Kxa-^^'^^ 
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Lesson 132. 

•Another common but incorrect method. 

To obtain what is du«. on a note or bond when partial 
payments have been made, many persons, 

Find the amount of the principal at the time of settlement, 
also the amount of each payment at the time of settlement, and 
then subtract the sum of the anwunis of the payments from tlu 
amount of the principal. 

This method is easy but illegal, and is ui^us^ to the cred- 
itor ; for if I owe yoil $100 at 6 per cent., and pay you 
the interest, or $6, at the end of every year, in 25 years 
the amounts of the payments will be more than the amount 
of the principal. 

The error, however, is small,- when a settlement is made 
within a year of the commencement of interest on the note 
or bond. This method is well suited to find the balance 
due on an account at interest, because the errors on one 
side usually destroy those on the other. 

Perform the following examples by this rule. 

1. Example 4, lesson 131. Ans. 32.08. 

2. Example 5, lesson 131. ' Ans. $110.50. 

3. Example 6, lesson 131. Ans. 86.22. 

4. What is the balance due on the following account, 
settled January 1st, 1835; each item drawing interest at 
6 per cent. ? 

Samuel Jay's account with J^avid Sibley, 
Dr. 



1834. 

June 2. By Cash $100 

Aug. 12. " Cash 85 

Dec. 20. " Cash 125 



1834. 
March 1 . To Goods $200 
May 5. " Goods 60 

Sept. 8. " Pork 130 

Ans. $78.77, due David Sibley. 

Explanation, The^easiest course is to multiply each 
item on the Dr.,' or debtor side by the time in days, multi- 
ply the sum of the products by the rate, or .06, and divide 
this product by 365. The quotient is plainly the whole 

How do many persons obtain what is due on a note or bond, when 
part/a] payments have been made ? 

What IB said of the ease, legali^, and justice of this method? 
'J^eji iff the error small ? To what is tniB in«titio4 N?e\\ wiiVad ? Why ? 



SIMPLE INTEREST. 



157 



interest on the Dr. side. Proceed the same way to get 
the interest on the Cr., or creditor side. 

5. Find the sum due on the following account at inter- 
est, settled August 11th, 1838, 7 per cent, being reck- 
oned. 

R. Leach, his account current with J. Barr. 

Dr. 

1838 
Feb. 21. To Cash 
June 11. " Cash 
July 6. " Cash 



Ans. $51.04 due R. Leach. 

6. What is due on the following account at interest, 
settled Jnly 1st, 1830, money being worth *5 per cent. ? 

John Marsh's account current with James Colburn. 

Dr. 
1830. 

Jan. 2. To Goods 
June. 2. " Goods 





1837. 




Cr. 


875 


Oct. 10. 


By Hay 


#250 


200 


1838 






175 


Jan. 18. 


" Corn 


875 




Feb. 6. 


" Oats 


60 




April 11. 


" Potatoes 


100 



•40 
100 



1830. Gr. 

Feb. 12. By Beef 850 

March 1. " Pork- 60 

May 4. " Hay 20 

Ans. 89*27 due James Colburn. 

Jfote, The rule employed in the Courts of New Jersey, is bul very 
little difierent from that given at the beginning of lesson 131. The 
rules employed in the Courts of Connecticut abd Vermont, prodooe 
BBSttlts a little different from this rale. 

The following is the rale established by the Supreme Coivt of the 
State of Connecticut in 1804, and should be studied by residents in that 
State. It may be omitted l)y others. 

CONNECTICUT RULE. 

Compute the interest to the time of the first payment; if that he om 
year or more from the time the interest commenced y add it to the principal^ 
and deduct the payment from the sum total. If there be after payments 
made, compute the interest on the balance due, to t/i$ next payment, and 
then deduct the vayment. as above ; and in like manner from one payment 
to eoiother tUlwi the payments are absorbed ; prodded the time between 
t)ne payment and another be one year or nMre. But ifanv payments be 
made before one year's interest hath accrued, then compute the interest on 
the principal sum due on the obligation far one year, add it to the princi' 
pal, and compute the interest on the sum paid^ from the time it vms paid 
up to the end of the year; add it to the sum paid, and deduct that sum 



What is said of the rule employed in th& Courts of New Jersey I 
tbe rules employed in the Courts of GenTxcc\i&M\. ^xw<^N «t\xxQ\kX\ 
Becite the Connecticut Rule. 

14 
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frcm ikt principal and interest, added as above. Haiteoer, if the veof 
extends beyond ike time of settlement, find Ae amount of the principal re- 
maining unpaid, up to the time of such settlement, also the amounts of the 
payment or payments up to the same ttme, and deduct their sum from the 



amount of the prindpM. 

If any payments be made of a less sum than the interest arisen at the 
tinu of such payment^ no interest is to be computed, but only on the princi- 
pal sum for any period. 

Example 1, lesson 131, is performed by this rule, thue ; 

Principal, $327.00. 

Add interest from Jane 4th, 1829, to April 16th. 1831, ••• 36.61. 

363.61. 
Deduct first payment, • • 100.00. 

263.61. 
Add interest of $263.61 for 1 year, - 15.82. 

27&.43. 
Deduct amount of second and third payments, at the end of 
this year, or April I6th, 1832, 21,58. 

257.85. 
Add interest on $257.85 to the time of settlement, 11.02. 

268.87. 
Deduct amount of fourth payment at time of settlement, 55.99. 

Due January Ist, 1833, $212.88. 

22 cents less than the answer found by the first method given. 

Explanation, We found the amount of the second and third pay*" 
ments from the time the third payment was made ; for when the second 
payment was made, the interest on the principal sum amounted to more 
than the payment. 



COMPOUND INTEREST. 
Lesson 133. 

Compound Interest is a reward paid for the principal, 
and also for the interest after it becomes due. 
To calculate compound interest, therefore, 

Make the amount at the time interest is due a new prtnci^ 
pal, on which cast the interest to the time when interest is 
again due, and so on, and finally subtrtzct the first principal 
from the last amount, 

. ^ * __* _^ _ 

Wlfftt is compound iDieregt? 
How do we calculate compound interest? v 
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1. Suppose I give a note, on demand, for $100, at 6 
per cent., and at the end of each year give a new note for 
the principal and interest ; what will all the interest come 
to in 3 years ? 

OPERATION. 

$100 principal. 
.06 



6.00 
100. 



if 06. amount, principal for the second year. 
.06 



6.36 interest for the second year. 
106 



112.36 amount, principal for the third year. 
.06 



6.7416 interest for the third year. 
1 12.36 



119.1016 amount at the end of 3 years, 
subtract 100 first principal. 

Hi 19. 10 interest for 3 years. Ans. 

Jfote, Instead of multiplying by .06, and adding the principal to the 
product for the amount, it is plain that we can obtain each amount by 
multiplying by 1.06. . « 

^. What will $255. 1B% amount to in 5^ years, at 6 per 
cent., compound interest ; the interest bemg added to the 
prmclpal in a new note at the end of each year ? 

Ans. $346.59. 

.3. A man lent 91,000 at 7 per cent., on condition of re- 
cejiving the interest every 90 days ; what will be the whole 
amount in 1 year 40 days, if all the interest proceeding 
from this sum be lent on the same terms ? Ans. $1,081.24. 

4. What will a note for $l,843.12j^ amount to in 6 
years, at 6 per cent., the interest being added to the prin- 
cipal in a new note at the end of each year ? 

Anf. $2,614.51. 

In example 1, instead of multiplying by .^vxA %it.^'A%^CDft'^£vaD0ac^ 
to the product for the amount, what coune ova Nt « NakAl 
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5. What will the interest on a note for 01,300 amount 
to in 3 years, at 6 per cent., the note being renewed every 
90 days, and the interest included in it ? Ans. 9^8.33. 

The following table will enable us to perform examples 
in compound interest with great ease. 

TABLE, 



3howin 


g the amount of 


91 at 5, 6, and 7 per cent., com- 


• 


pound interest, from one year i 


to 40. 

-0 


Team. | 


At 5 per cent. 


1 At 6 per cent. 


1 At 7 per cent. 


1 


♦1.050000. 


♦1.060000. 


♦1.070000. 


2 


1.102500. 


1.123600. 


1.144900. 


3 


1.1576^5. 


1.191016. 


" 1.225043. 


4 


1.215506. 


1 .262477. 


1.310796 


5 


1.276282. 


1.338226. 


1.402552. 


6 


1.340096. 


1.418519. 


1.500730. 


7 


1.407100. 


1.503630. 


1.605781. 


8 


1.477455. 


1.593848. 


1.718186. 


9 


1.551328. 


1.689479. 


1.838459 


10 


1.62^895. 


1.790848. 


1.967161. 


U 


1.710339. 


1.898299. 


2.104852. 


12 


1.796856. 


2.012196. 


2.252192. 


13 


1.885649. 


2.132928. 


2.409846. 


14 


1.979932. 


2.260904. 


2.578534. 


15 


2.078928. 


2.396558. 


2.759032. 


16 


2.182875. 


2.540352. 


2.952164. 


17 


2.292018. 


2.692773. 


3.158815. 


18 


2.406619. 


2.854339. 


3.379932. 


19 


2.526950. 


3.025600. 


3.616528. 


20 


2,653298. 


3.207135. 


3.869684. 


21 


2,785963. 


3.399564. 


4.140562. 


22 


2.925261. 


3.603537. 


'4.430402. 


23 


3.071524. 


3.819750. 


4.740530. 


24 


3.225100. 


4.048935. 


5.072367. 


25 


3.386355. 


4.291871. 


5.427433. 


2$ 


3.555673. 


4.549383. 


6.807353. 


27 


3.733456. 


4.822346. 


6.213868. 


28 


3.920129. 


5.111687. 


6.648838. 


29 


4.M6136. 


5.418388. 


7.114257. 


30 


4.321942. 


5.743491. 


7.612266. 
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DISCOUNT. 


16 


Yean. 


At 5 per cent. ; 


At 6 per cent. 


1 At 7 per cent 


31 


4.638039. 


6,088101. 


8.146113. 


32 


4.764941. 


6.453387. 


8.716271. 


33 


• 6.003189. 


6.840590. 


9.325340. 


?4 


6.253348. 


7.251026. 


9.978114. 


35 


6.616016. 


7.686087. 


10.676681. 


36 


6.791816. 


8.147252. 


11.423942. 


37 


6.081407. 


8.636087. 


12.223618. 


38 


6.385477. 


9.154252. 


13.079271. 


39 


. 6.704751. 


9.703507. 


13.994820. 


40 


7.039989. 


10.285718. 


14.974468. 



A table like this can be calculated by ^ding the amount 
of $1, at 6, &and^7 per cent., compound mterest, for 1, 2, 
3, &c. years ; that is, by multiplying 81 by 1.05, 1.06, 
1.07, and the product by the same multipliers, and so on. 
See note to example 1 . 

6. What is the compound interest on 060 for 30 years, 
at 7 per cent. ? Ans. $330.61 . 

Explanation, What will $1 amount to in 30 years, at 
7 per cent., by the table ? Then what will $50 amount to ? 

7. What will the compound interest on $216 come to in 
19 years, at 6 per cent. ? Ans. $437.63. 

8. What will $18 amount to in 29 years 3 months, >at 5 
per cent., compound interest ? Ans. $76.02. 

Explanation, What does $18 amount to in 29 years ? 
What does this sum amount to in 3 mpnths ^ 

9. What will $11 amount to in 39 years, at 6 per cent., 
the interest being added to the principal in a new note at 
the end of every year ? Ans. $106.74. 

1 0. What will the compound interest on, $20.25 come to 
in 12 yrs. 2 mo. and 14 d., at 6 per cent. ? Ans. $21. 



. DISCOUNT, 

OR DEDUCTION. 

Lesson 134. 

1. A dealer in carriages ha? a chaise marked $196, but 
offers to make a discount or deduction of $23 ; what sum 
will purchase the chaise ? Ans. $172. 

How can a table like fhia be ca\cu\a\jed ? 

14* 
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DISCOUNT. 

9; A bookseller demanded 817.50 for Irving's works 
handsomely bound, but concludes to discount 12 per cent.," 
for immediate payment ; what is his cash price for the 
works ? . Ans.'8l5.40. 

3. If you owe a man $500, to be paid in 1 year, wilkout 
intere9iy what must you pay now to cancel the debt, if money 
is worth 7 per cent. ? Ans. 8467.29. 

Explanation. It is plain that you must pay a sum, which 
at 7 per cent, interest will amount to 8500 in 1 year. . The 
stim to be paid now may be considered as the ' principal, 
and 8500 as the amount. You have therefore the rate, 
time, and amount given to find the principal. See rule in 
Interest, middle of lesson 130. 

The principal which will amount to a debt, not on inter- 
est, when it is payable, is called the present worth of that 
debt. The difference between the debt and present worth, 
is the proper discount to be made for immediate payment. 

So to get the present worth of a debt, not on interest. 
Divide the debt by the amount of $\ for the time, 

V 

And to get the proper discount to be made for immediate 
payment of a debt, not on interest. 

Subtract the present worth from the debt. 

4. Prove example 3, that is, find the amount of 8^67.29 
for 1 year, and see if it is $500. 

5. What is the present worth of a note for 8385 to be 
paid in 9 months without interest, money being worth G per 
cent. ? Ans. 8368.42, 

6. A country trader bought 81, 850.37 J worth of goods 
of a merchant of Philadelphia, on 6 months' credit ; what 
discount should the merchant make for inmiediate payment, 
if money is worth 6 per cent. ? Ans. 853.90. 

7. What is the present worth of 89,825 to be paid in 
276 days, if money is worth 7 per cent. .? Ans. 89,331.09. 

8. If you owe a man a note for 880, on demand, with 
interest, and three other notes not drawing interest, one 
for 816, due in 2 months, one for 825 due in 3 nwnths. 

Explain how example 3 in Discount should be performed. 
What is called the present worth of a debt ? What is the proper dis- 
count to be made for immediate payment ? 
How do we get the present worth of a debt not on interest ? 
Ho fir do we get the proper discount to be made for immediate pay- 
joeni of a. debt, not on interest t 
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I 

and one lor $40 due in 6 moDths^ what sum lOMst you pay 
at the end of 4 months to discharge the whole, 7 per eeot. 
being the legal rate ? Ans. .$162.74. 

Explanation, A note not on intere^, draws interest as 
soon as it becomes' due. 

9« Find the sum you must pay down to cancel a debt of 
$9,261, due in 3 years, without interest, allowing 5 per 
cent., compound interest. Ads. $8,000. 

Another common but incorrect method. , 
Merchants usually make a discount for the advanced 
payment of a debt, 

Eqtutl to the interest during the time advanced. 

This method is easy but makes too much discount ; thus 
if I owe you $10(), payable in 15 years, where the rate is 
7 per cent., you must discount $105 for immediate pay- 
ment ; $5 more than you receive. - 

The error, however, is small when the time is less than 
a year. This method is well suited to find the discount on 
the items of an account, because the errors on one side 
usually destroy those on the other. 

Perform the following examples by this rule. 

10. Example 3, lesson 134. Ans. $465. 

11. Example 8, lesson 134. ' Ans. $162.73. 

12. A. sells 6. the following goods Qp 6 months' credit ; 
March 4th, Broadcloths worth $475; June 21st, Silks 
worth $320; June 30th, Merchandise worth $100. B. sells 
A., April 2Ist, Cotton Goods worth $287, on 6 months* 
credit, and July 12th pays A. $300; what was the balance 
due A. on settlement, July 20th, the rate being 6 per cent. ? 

Ans. $297.63. 



BANKING. 

Lesson 135. 

A bank is an institution which .trades in money. It is 
usually owned in shares by persons called stockholders, who 
choose a President and Directors -to manage its concerns. 

What discoant do merchants usaally make for the advanced payrikent 
of a debt? 

What 18 said of the ease and propriety of iViva taei>\i«A'* 

When is the error small ? To what la VVv\a miiVVvo^ vi^>\wi>N»^'^. "^V-S^ 

What ia a bank ? How is it usuaUy owned ^ 
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The principal object of a bank is to make and lend notes, 
called bank bills, av money/ 

A loan from a bank is usually made as follows. A. has 
B.'s note for $1,000 payable, say, in 90 days ; he indorses 
it, that is, writes 'his name on the baclc, thereby making 
himself security for the payment ; then the officers of the 
bank, if they choose, take the note, deduct from it the in- 
terest for 3 days more than the time, and hand A. the bal- 
ance in bills. 

The 3 days are called days of grace, and A. is not re- 
quired to pay the $1,000 till the end of 93 days. 

The operation of making the loan is called discounting 
the note. 

So the discount required by banks is the interest during 
the time advanced ; banks also call 360 days a year, 30 
days t. month, 60 days 2 months, 90 days 3 months, $cc. 

1. Interest being 6 per cent., what sum do I get on a 
note for $683, payable in 60 days, which a bank discounts 
for me ? . Ans. $676.83. 

Explanation, Remember the 3 days of grace. 

2. What is the amount of the bank discount on the fol- 
lowing note, interest being reckoned at 7 per cent. ? 

$3,327.40. New York, April 20th, 1837. 

Ninety days from date I promise to pay James Carver 
or order, at the Mechanics' Bank, three thousand three 
• hundred and twenty-seven dollars and ^^^, for value re-^ 
ceived. George Stilman. 

Ans. $60.17. 

3. A merchant bought $10,000 worth of cotton at $50 
a bale, and sold it imgnediately at $60 a bale, obtaining a 
pote forthe amount of the sale, payable in 90 days, without 
interest ; what will be the amount of his gain, if he gets 
the note discounted at a bank, 6 per cent, being the rate 
of interest ? Ans. $1,814. 

4. How much did a man receive on a note for $982, 
payable in 70 days, which he had discounted at a bank, 
where the rate was 7 per cent. ? Ans. $968.06. 

What ii the principal object of a bank ? 
How ifl a loan from a bank usually made .' 

What are the 3 days called, and when is A. required to pay the $1,000 ? 
What is the operation of making the loan called ? 
fVAat j'g the discoant required by banks ? What do they call a year.' 
1 month? Smotttba? 3 months f 
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5. What 18 the hank discount on a note for ^2,600, pay- 
ahle in 4 months, the rate being 6 per cent. ? Ans. 951 .25. 

6. What is the bank discount on a note for $700, paya- 
ble in 90 days, where the legal rate of interest is 7 per 
cent. ? Ans. $12.66. 

7. How much do I receive on a note for IJ2,000, paya- 
ble in 30 days, which I get discounted at a bank, the rate 
of interest being 6 per cent. ? Ans. $1 ,989. 

8. I have a note due me for $100, payable in 60 days, 
which the officers of a bank are willing to discount if I in- 
dorse it ; what will the discount amount to, 6 per cent, 
being the rate of interest ? Ans. $1.05. 
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Lesson 136, 

!• A merchant owes a trading company one note for 
$800, due in 5 months, without interest, and another for 
$650, due in 9 months, without interest; in what time can 
i^ese debts be paid at once, and neither party sustain loss, 
jreckoning any per cent., say 6 ^ Ans. 6 mo. 2d d., about. 

Explanation. We first find the present worth. of each 
of these notes, and then, by the Ist rule in lesson IdO, find 
in what time the sum of these present worths amounts to 
the sunt of the debts. This time is evidently the answer. 

Therefore, to find the time when several debts, due at 
difibrent times, can be paid at once without loss to either 
debtor or creditor. 

Find the present worth of each of the debts, and Aen Jlnd 
in what time the sum of these present worths witi^ amotiiu to 
the sum of the debts. This time tinll be the answer. 

2. A merchant sold a country trader a quantity of goods, 
which were to be paid for as follows ; $2,500 were to be 
paid in 4 nionths, $350 in 6 months, and $l,Q0O in 8 
months ; in what time can all these sums be paid at once, 
without loss to either party ? Ans. in 5 mo. 6 d., about. 

3. I bought goods to the amount of $10,067, agreeing 



J-*- 



Explain how ex&mple I in Equation of Payments is i^rfbtcoftd. 
IloWd»#e find tbm time wbea •even\^dllMte^^^Qe%\^i^fiRSt«t^.^&^^ 
can be paid at once withoat loas to eWhieT debUki ot «R^X»t^ 
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to pay $^,OaO in 3 months, $2,575 in 6 months, $2,600 in 
in 8 months, and $2; 862 in 12 months ; it was afterwards 
thought best that the whole amount should be paid at once; 
how long after the purchase should the payment be made ? 

Ans. 7 mo. 17 d., about. 

4. If I owe you $1,200, to be paid at the end of 6 
months, but to accommodate you pay $400 down, how 
long must I keep the remainder so that neither of us shall 
lose interest ? Ans. 9 mo. 1 d., about. 

Another common hul incorrect method. 

To find the time when several debts, due at different 
times, can be paid at once, without loss to either debtor or 
creditor, merchants usually 

Multiply each debt by the time to elapBe before it is due, 
and dwide the sum of the products by the sum of the debts. 

This method is easy, and the error is small, if the first 

debt and last are due within a year of each other. It 

is well suited to find the time for paying the balance on an 

account, because the errors on one side usually destroy 

. those on the other. 

Perform the following examples by this rule. 

5. Example 1, lesson 136. Ans. 6 mo. 24 d., nearly. 

6. Example 2, lesson 136. Ans. 5 mo. 7 d., nearly. 

7. Example 3, lesson 136. Ans. 7 mo. 19 d., nearly. 

8. A. B. sells the following articles, on 6 months' crew 
to C. P., who on May 13th, 1831, settles with A. B. by 

§iviAg his note, payable in 6 months, for the whole suin 
ue ; when must the note be dated so that no interest shall 
be gained or lost by either party ? 
Dr. C. D. 

1831. 

Jan. 4. To 17 bis. Flour, at $8 a bl. $136. 

Feb. 28. *« 108 gals. Molasses, at 25 cents a gal. 27. 
April 7. « 200 lbs. Malaga Raisins, at 6^ cents a lb. 13.60 
** 19. «^ 6 bis. Mackerel, at $12 a bl. 72. 

Ans. Feb. 14th, 1831. 

Explanation, The easiest course is to consider the first 

item as due Jan. 4., and each other item to fall due at its 

- • ' - ' , ■ ■ ^ _ . . ■_ _ ^ ^ 

What coarse do merchants nsaally take to find the time when several 
debts due at different times, can be paid at once without loos to either 
debtor or creditor ? 
What ia mud of the esse and error of this rae&od? To what is it 
well suited? Yfhy^ 
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date. The average time for payment, found on this sup- 
position, will evidently be 6 months too soon. 

9. Find the IfSilance due on the following account, and 
the proper time for its payment ; each item except cash 
being on a credit of 4 months. 

Samuel Johnson's account with Ezra Howe. 



Dr. 

1840. 
Sept. 5. To Broadcloths 

$340. 
" 24. " Cassimeres 185.50 
Nov. 1. " Sundries 68. 
" 8. " Coarse 

Woollens 120. 
Ans. balance of $218.70 due Ezra Hosve June 8, 1841. 



Cr. 

1840. 

Sept. 18. By Cash $200. 
Oct. 2. " Cash 100. 
Nov. 11. " ClotWng 194.80 



PROMISCUOUS QUESTIONS 

IN 

PERCENTAGE, COMMISSION, STOCKS, AND THE SIMILAR 

RULES. 

Lesson 137. 

To he 'performed in the mind. 

1 . What is the interest on $200 for 2 years, at 5 pier 
cent.? At 6 per cent;? At 8 per cent.? At 12 per 
cent. ? 

2. T borrowed $100 for one year, at 6 per cent., but 
kept the sum 1 year and 3 months ; what interest was then 
due ? What interest would have been due had I kept the 
money 1 year and 4 months ? 1 year and 6 months? 1 

year and 10 months ? , \, 

3. A merchant bought some St. Domingo hides for 
$450, and immediately sold them so as to gain 3 per cent. ? 
how much did he gain ?. • , 

4. What is the bank discount on a note for $80 payable 
in 60 days, the rate of interest being 6 per cent. ? 

Explanation, What is the interest of $80 for 60 days, 
and for the 3 days of grace, being -^ of 60 days ? 

5. A bankrupt who pays only 25 per cent, of his debts * 
owes me $41, what sum shall I get ? 

Explanation, See Decimal Fractions, lesson 82. 

6. Calling 30 days a month, vrh^il VA\ >i\!«k YCv\«t^^V^^ 
$100 amount to in 15 days, at 6 pet c^xA.^. \xv^^ ^vj's.X 

IttS5dajrB? / 
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7. What duty must I pay oa 75 tons of English iron, at 
$30 a ton ? - 

8. My agent bought me a farm for $3,000 ; if I pay 
him 3 per cent, commission for his services/ what sum 
must he receive ? 

9. The shares in a certain manufacturing company, are 
worth $500 a piece at par ; what must I give for 2 shares 

. at 4 per cent, discount ? 

10. What is the interest of $90 for 3 months^ at 5 per 
cent. ? 

1 1. What is 8 per cent, of $4,000 ? 7 per cent. ? 

12. What is the compound interest on $50 for 2 years^ 
at 6 per cent. ? 

Lesson 138. 

For the slate. 

1. What is the interest on a note for $100 dated July 
18th, 1830, and paid November 3d, 1831, at 5f per cent. ? 

Ans. $7.45. 

2. A hardware dealer sold me a stove for $28.50, dis- 
counting 5 per cent from the ordinary price for peady 
money ; what was the ordinary price ? Ans. $30. 

Explanation, See Percentage, example 10, lesson 121. 

/ 3. If 8 per cent, be deducted from the amount of a bill, 

and the creditor be paid $^76, what is the amount of the 
bill ? Ans. $300. 

4. Received by the brig Nestor, 30 pipes of Port wine, 
found by the gauges to contain 3,900 gallons ; what is the 
amount of duty to be paid, at 15 cents a gallon, Bllowing 
fof leakage ? Ans. $573.30. 

. 5. A man paid $12.64 for the use of $200 during 1 year 
3 months and 5 days ; what was the rate given ? 

Ans. 5 per cent. 

6. An agent received 3 per cent, for selling 15 lbs. 10 
. oz. of silver in ingots, at $13 a pound ; what did his 

commission amount to ; Ans. $6.17. 

7. $1,200 amounted to $1,216.80 in a certain time, at 
7 per cent. ; what was the time ? Ans. 73 days. 

8. 8 shares in a railroad sold for $26.66^ less than the 
par value, which was $100 a share ; at what per cent, 
below par did they sell ? Ans. 3^ per cent* 

9. What principal will amount to $81.20 in 2 years 8 
JOfoaths, at 6 per cent. ? Ans. $70. 

*0. What sum shall I get at a bank &>t ^ ivote for $800 
>/e in 90 days, at 6 per cent.^ J^xi^.tSWl,^^. 
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Lesson .139. 

1 . A trader bought a quantity of goods for 8^,000, and 
marked the price 25 per cent, more than the cost ; what 
per cent, must he deduct from the price marked, in order 
to gain 10 per cent. ? Ans. 12 per cent. 

2. $350. Steubenville, May 4th, 1827. 
For value received, I promise to pay John Darnell, or 

order, three hundred and fifty dollars, on demand, with 
interest. William Tolman. 

On the back of this note were the following endorse- 
ments ; 

January 11th, 1828, received $50. 

June 13th, 1828, received $25. 

What was due November 12th, 1828, 6 per cent, being 
allowed ? Ans. $304.89. 

d. If you owe a man $400, due in 9 months, without in- 
terest, and pay him $150 down, how long should he wait 
for the remainder ? Ans. 14 mo. 16 d., about. 

4. A merchant imported manufactured articles from 
Liverpool, which cost there $4,000 ; what will the duties 
amount to, at 20 per cent, ad valorem ? Ans. $800. 

5. What will $700 amount to in 35 years, &t 7 per cent., 
compound interest ? Ans. $7,473.61. 

6. I owe the following notes, not bearing interest ; one 
for $250.25, due in 6 months, one for $11.30, due in 9 
months, one for $65, due in 15 months, and one for $110, 
due in 18 months ; in what time must I pay all these notes 
so that neither I nor my creditor shall lose ? 

Ans. in 10 mo. 9 d., about. 

7. I owe a debt of $580, due in 1 year 3 months, with- 
out interest ; what sum should I pay now to cancel it, 
if we discount the interest, money being worth 6 per cent. ? 

Ans. $536.50. 

8. What sum was due on the following account at inter- 
est, at 6 per cent., settled January Ist, 1835. 

George Draper's cash account with S. Pierce. 
Dr. 



1834. 
May 15. To Cash, .... $400 
Nov. 2. " Cash, 1,000 



1834. Cr. 

April 3. By Cash, . . . $800 

Aug. 31. " Cash, 900 

Ans. $329.05 due George Dt^^<^t. 
15 



t.^: 
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^ULE OF THREE. 

So called because questions in this rule usually have 
three numbers given to find another, or the answer. This 
rule embraces many questions of so different a nature that 
no general rule can be given for calculating them. 

Lessok 140. 

' To be performed in the mind. 

1. John gave 10 cents for 1 pound of sugar ; how many 
x^ents must he give for 3 pounds ? For 5 pounds ? For 8 
pounds ? For 9 pounds ? For 12 pounds ? For 15 pounds ? 

2. A teamster hauled 24 cwt. of pork in 4 e quad loads ; 
h^w much did he haul in 1 load ? If he had hauled 28 
cwt. in 4 equal loads, hpw much would there have been in 
1 load ? If he had hauled 30 cwt. in 5 equal loads, how 
much would there have been in each load ? 

3. If you get 6 apples for 3 cents, how many can you 
obtain for 18 cents ? 

Explanation. How many apples can you obtain for I 
cent ? How many, then, can you get for 18 cents ? . 

4. If you pay 9 cents for 3 oranges, how many cents' 
must you pay for 8 oranges ? 

Explanation. How many cents do you pay for 1 or- 
ange ?^ How many cents, then, must you pay for 8 or- 
anges ? 

5. A farmer bought 2 gallons of molasses for 60 Cents/ 
what would 5 gallons have cost ? 

6. If you buy 4 bushels of potatoes for 2 dollars, how 
many bushels can you get for $30 ? 

7. A woman bought 3 yards of cotton cloth for 60 cents ; 
how many yards could she have bought for <^2, or 200 
cents ? 

8. Suppose a man travels 40^'miles in 5 days, how far 
can he travel, at the same rate, in a week, or 7 days ? 

9. If 16 tons of hay keep 8 cows over winter, how many 
tons will keep 5 cows ? 

10. A man gives $45 for 3 loads of hay ; how much 
must he give for 7 such loads ? 

I^Af « ihe Rale of Three so called ? What dpes this rule embrace ? 
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11. If 4 barrels of pork weigh 8 hundred pounds, how 
much will 9 barrels weigh ? 

12. A man bought 8 yards of cloth for $4 ; how many 
yards can he buy, at the same rate, for $25 ? 



Lesson 141. 

. 1. A certain load of hay will last 6 oxen 5 days ; how 
long will it last 1 ox ? 

2. If 1 pipe will empty a cistern in 12 hours, how long 
will it take 3 such pipes to empty it ? 

3. If 1 pipe will empty a cistern in 12 hours, how many 
of such pipes will empty it in 2 hour» ? 

Explanation. How many will empty it in 1 hour ? How 
many, then, will empty it in 2 hours ? 

4. If 1 man can do a piece of work in 16 days, how 
many men will it take to do it in 4 days ? 

5. 8 men have provisions enough to last them 9 days ; 
how long will the provisions last 12 men ? 

Explanation. How long will the provisions last 1 man ? 
How long, then, will they last 12 men ? 

6. 6 men have provisions enough to last them 8 days ; 
how many men will these provisions last 12 days ? 

Explanation. How many men will these proviaions last 
1 day ? How many, then, will they last 12 days ? 

7. A teamster can carry a certain number of barrels of 
, beef in 4 loads if he takes 6 at a load ; how many loads 

must he make if he takes 8 barrels at a load ? 

8. If a certain quantity of oats last 4 horses 3 days, how 
long will it last 3 horses ? 

d. 2 oxen caa haul away a pile of lumber in 20 loads ; 
wh^t number can haul it away in 5 loads ? 

10. A garrison of 200 men have provisions enough for 
12 months ; if the number be increased to 600, how long 
will the provisions last ? 

11. If 6 men can do &* piece of work in 2 days, how 
many men will be necessary to complete it in 4 days ? 

12. If 6 equal sized pipes will empty a cistern in 2 
hours, how many pipes of the same magnitude will empty 
it in 3 hours ^ 
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Lesson 142. 



1. If 4 apples cost 3 cents, what will 12 apples cost F 

2. What will 5 pounds of raisins cost, if 2 pounds cost 
15 cents ? 

3. If 3 oranges cost 6 cents, how many will 24 cents buy ? 

4. A man gave 84 for J- of a yard of broadcloth ; how 
much would J of a yard have cost ? 

Explanation. How much would 1 yard have cost ? Then 
how much would J of a yard have cost ? 

5. James gave 6 cents for j- of a pound of raisins ; how 
many pounds could he have bought for 36 cents ? 

6. What will 5 gallond of molasses cost, if 1 quart, or ^ 
of a gallon is worth 10 cents ? 

t. 12 men dug a ditch in | of a day ; in what time 
' could 2 men have dug it ? 

8. 8 men can do a piece of work in j^ of a day ; how 
many men will it fake to do.it in § of a day ? 

9. If f of a vessel cost $4,000, how much will i of it 
cost ? 

10. A man bought 4 yards of shirting for 48 cents ; how 
much would f of a yard have cost at this rate t 

ti. t£ S quarts of beans cost 37^ cents, what will 2 
quarts cost ? 

12. A boy save 13' cents for 2 picture books; how many 
books of the kind could he have purchased for 65 cdnts ? 

Lesson 143. 

For the Slate. 

r. If 18 tons of hay cost me (^24, wfial; will 2^ tons cost, 
at the same rate ? Ans; ^14. 

2. 4 horses being found to consume thirty bushels of oats 
in 6 weeks, how many lueses will consume the same quan- 
tity in 4 Weeks ? Ans. 6. 

3. If I give 82 for .4 of a covd of wood, how much must 
I give for ^ of a cord ? Ans. 82.50. 

4. What will 19 barrels of flour cost, if 4 barrels cost 
826 ? ^ Ans. 8123.60. 

5. If 19 barrels of flour cost 8123.50, what will 4 bar- 
rels cost ? Ans. 826. 

6. A man gave 8125 for 5 barrels of pork ; how many 
barrels could he have got for 8275. Ans. 1 1. 
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7. A Stone wall was built in 12 days by a number of 
workmen who labored ou^y 6 hourd in a day ; how long 
would it have taken them if they had labored 8* hours in a 
day? A ns. 9 days. 

8. A merchant, who owned f of a* ship, sold f of his 
part for 9t, 500' ; what was the whole ship worth at this 
rate ? Ans. $14,062.50. 

Explanation, What part of the ship did he sell ? 

9; A. and B. hired a pasture for $35.20, in which A. 
pastured 15 oxen and B. 7 ; what should each one pay ? 

Ans. A. should pay $24, and B. $11.20i 
'' Etplanaticn, If the pasturing of 22 oxen cost $35.20, 
drhat will. the. pasturing of 15 cost, and of 7 cost ? 

10. If a man pays $28.12^ for 18 bu. 3 pks. of wheat, 
what can he get 10 bu. for, at the same rate ? Ans. $15. 

Lesson 144. 

1. If I give $16 for 7 yards of cloth, what must I give 
for 1,235 yards, at the same rate ? 

OPERATION. OPERATION BY AN EASIER METHOD. 

7)15 $4yfi- price of 1 yard. 

12 3 5 yards. 

2.1 4 2 8 6 price of 1 yard. 1 5 

12 3 5 yards. 



6 175 
1 07 1 430 1 236 

6428 58 ' 

428 572 7)1 8526 
2 1428 6 



,6 4 6.4 3 Ans. 
$2,6 4 6.4 3 2 10 price of 1,235 yards. Ans. 

( Explanation, To obtain the answer we get the price of 
1 yai^, and multiply it by 1,235, the number of yards; now 
if we get the price of 1 yard in dollars, cents, mills, &c., 
by dividing $15 by 7, and then multiply this pri^ by 1 ,235, 
the o[ieration, as we see, is tedious; but if we get the price 
of 1 yard in the form of a fraction, by writing 7 under $15, 
according to Common Fractions, lesson 60, and then'mul- 
tiply $4^ and 1,235 together, the operation is much easier. 
We should always get a quotient in the form of a fraction 
whenever cm operation by that course becomes easier. The 

Explain how example I, lesson 144, can be performed. 
When should we get a quotient in the {bita o^ «l ^\^<c<>jksw1 
15* 
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other method is the best when the nnsiber of figures in 
t^e quotient will be less than the number of figures in 
both divisor and dividend. 

3. The discount on a note for $53, due in one year, 
without interest, being $3, what will be the discount on a 
note for $18,£dS, due in the same time, without interest ? 

Ans. $1,033. 

3. If 5 jards of cloth cost $6f , what will 12| yards cost ? 

Ans. $16.15. 

4. A grocer gave $20 fbr 6 barrels of apples; how many 
barrels could he have obtained for $70 ? Ans. 31. 

5. 16 men can dig a ditch in 9 days ; how long will it 
take 6 men to dig it ? Ans.: 34 days*, 

6. If 12 soldiers can subsist on 17 pounds of provisions 
1 day, what quantity will suffice for 2,300 men for this 
same time ? Ans. 3,258 j^ lbs. 

7. A blacksmith gave $5.60 for 1 cwt. of Swedes iron ;^ 
how much must he pay for. 15 cwt. 2 qrs. 8^ lbs., at the 
same rate ? Ans. $87.21. 

8. A farmer gave $838.56j^ for 83 A. 3 qrs. 17 sq. rods 
of land ; for what sum can he sell 5 A. 2 qrs. 38 sq. rods, 
so as neither to gain nor lose ? Ans. $57.37^. 

9. If a trader pays $18 for a hogshead of molasses, 
containing 80 gals.^ what should he pay for 2 hhds. 1 tier. 
23 gals. ? Ans. $42.97^. 

10. 16,000 cubic feet of water were found to flow over 
a mill-dam in 1 h. 23 min. 10 sec; how much will flow 
over the dam in 3 days ^ Ans. 831,102^ff cubic ft. 

Lesson 145. 

JVote. Many questionn in aTithmetic, contain numb^rfl that afe of lio 
use in the calculation. In what precedes, we have been careful to 
write saph numbers in words, but shall hereafter express them ia 
figutes ; and the ingenuity of the learner must be eiereised in diseover- 
ing what numbers must be employed to obtain the answer. 

1. 3 meif laid 28 rods of stone wall in 5 days ; how long 
then should it take 10 men to lay the same amount ? . 

Ans. 1^ day 

2. A merchant who owned f of a block of stores, sold j 
of his share to 5 men, for $12,000; what was the whole 
block worth, at this rate ? Ans. $72,000. 

3. If 4^ yards of broadcloth cost $17, what i^ill 13} 
yards cost ? Ans. $55.50. 

When will the other method be the beat? 



s 

4. A lOeiN^haiit tNnlgbt 3 tiercei of riee, each of which 
^contained 6 cwt. 3 qrs. 27 lbs., for (135 ; iiow many 
pounds could he ha^e purchased fbr (87.33 j^ ? 

Ans. 1,519.6 Iba. 

5. 5 tons of haj will last 80 sheep 120 days ; how long 
will it last IdO sheep f Ans. 64 days. 

6. A trader hired a man to team 6^ tons of ii^n 28 miles, 
fbr 4^10 ; how many modem tons weighing 2,000 lbs.» 
apiece, can he get teamed 16 miles for the same sum ? 

Ans. 12j- modem tons. 

7. If 20 bushels of wheat can be obtained for 100 baab> 
els of potatoes, how much wheat can be obtained &»r 575 
bushels of potatoes ? Ans. 115 bushels. 

8. If you lend a person (400 for 9 months, with the 
promise of having a like favor, and some time after borrow 
9600 of him, how long should you keep that sum in ordeir 
to receive full compensation ? Ans. 6 months. 

9. A trader bought a quantity of cloth estimated at 88 
yards, for $169 ; on measuring it he found there were 97 
yards ; if he sells it so as to make 825, for what sum must 
he sell 5 yards ? Ans. $10. 

10. A grocer sells coffee at $.33^ a pound, and gains 
25 per cent. ; how much did 1 1 pounds cost him ? 

Ans. $2.93^. 

Lesson 146. 

1. A man gave $5.30 for 6.25 cwt. of hay ; how much 
would 1 ton have cost at the same rate ? Ans. $]6.96. 

2. A trader having f of a cwt. of cofiee, sold f of it for 
$19.37j^ ; at what price a pound did he sell it ? 

Ans. $.29656, nearly. 

3. If $13.50 will buy .75 of a boat, what sum will buy 
.33^ of her ? Ans. $6. 

4. 112^ yards of cloth, 1 J yard wide, will make 25 suits 
of clothes; how many yards of cloth j of a yarc^ wide, will 
make the same number of suits ? Ans. 225. 

5. If 91 j- yards of cloth, {^ of a yard wide, are sufficient 
to make 10 suits of clothes, what quantity of cloth, 1^ 
yard* wide, will be required to make the same number of 
suits ? Ans. 45f yds. 

6. The moon moves 13^ 10' 35" towards the east in 1 
day ; how long is it in performing a revolution round the 
earth, that is, how long is it in passing over 3^0° I 



i 
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other method is the best when the nnnber of figfiret in 
the quotient will be less than the number of figures in 
both divisor and dividend. 

3. The discount on a note for $53, due in one jear, 
without interest, being $3, what will be the discount on a 
note for $18,£dS, due in the same time, without interest ? 

Ans. $1,033. 

3. If 5 jards of cloth cost $6f , what will 12f yards cost ? 

Ans. $16.15. 

4. A grocer gave $20 fbr 6 barrels of apples; how many 
barrels could he have obtained for $70 ? Ans. 21. 

5. 16 men can dig a ditch in 9 days ; how long will it 
take 6 men to dig it ? Ans. 14 days*, 

6. If 12 soldiers can subsist on 17 pounds of provisions 
1 day, what quantity will suffice for 2,300 men for this 
same time ? Ans. 3,258 j^ lbs. 

7. A blacksmith gave $5.60 for 1 cwt. of Swedes iron ;^ 
how much must he pay fbr. 15 cwt. 2 qrs. 8^ lbs., at the 
same rate ? Ans. $87.21. 

8. A farmer gave $838. 56 j^ for 83 A. 3 qrs. 17 sq. rods 
of land ; for what sum can he sell 5 A. 2 qrs. 38 sq. rods, 
so as neither to gain nor lose ? Ans. $57.37^. 

9. If a trader pays $18 for a hogshead of molasses, 
containing 80 gals,^ what should he pay for 2 hhds. 1 tier. 
23 gals. ? Ans. $42.97 j>. 

10. 16,000 cubic feet of water were found to flow over 
a mill-dam in 1 h. 23 min. 10 sec. ; how much will flow 
over the dam in 3 days ? Ans. 831,102^f cubic ft. 

Lesson 145. 

JVoU. Many questionn in arithmetic, contain numb^rfl that afe of no 
use in the calculation. In what precedes, we have been careful to 
write sQch numbers in words, bat shall faereafler express thera in 
figuires ; and the ingenuity of the learner must be eiereiscMl in discover- 
ing what numbers must be employed to obtain the answer. 

1. 3 meif laid 28 rods of stone wall in 5 days ; how lonjg 
then should it take 10 men to lay the same amount ? . 

Ans« 1^ day 

2. A merchant who owned f of a block of stores, sold | 
of his share to 6 men, for $12,000; what waa the whoio 
block worth, at this rate ? Ans. $72,000. 

3. If 4^ yards of broadcloth cost $17, what wHl 13} 
yards cost ? Ans. $65.50. 

^^^ I — III I I r r I — — ~ ^^^^-^^^— ^-^-— p I — I, -^ • ^ ^ IT—^M^ 

When will the other method be the best? 
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and B. can travel i of the distance in 5 hours ; if thej 
both start to travel towards each other^ at the same mo- 
ment, how long before they will meet ? Ans. in 12 h. 

9. If I T. 2 cwt. I qr. of hay will last 3 horses 4 days, 
what quantity will be necessary to last 7 horses the same 
length of time ? Ans. 2 T. 11 cwt. 3f qrs. 

10. A man owns 4 farms ; the first contains 200 A., and 
the second 250 A. ; the other 2 farms bear the same propor- 
tion to each other as to size, but the fourth contains only 
31 A. ; how much land is there in the third farm ? 

Ans. 24 A. 3 qrs. 8 sq. rods. 



RULE OF THREE COMPOUND, 

GALLED ALSO 

double rule of three, and compound rroportion. 

Lesson 149. 

Questions in the Rule of Three Compound, contain two 
questions in the Rule of Three, and the learner must ex- 
ercise his judgment in decomposing them, and in obtain- 
ing several partial answers from which to deduce the true 
answer. 

1. If it takes 2 years for the interest of $150 to amount 
to $18, how long will it take for the interest of #675 to 
amountto $162 ? Ans. 4 yrs. 

JExpJanation. How long will it take for the interest of 
$1 to amount to $18 ? How long will it take for the in- 
terest of $1 to amount to $1 ?^ How loi^ will it take for 
the interest of $675 to amount to $1 ? How long then will 
it take for the interest of $675 to amount to $162 ? 

J^fote. There are many ways to decompose a question, and obtain 
the answer by methods similar to the preceding. Recollect that when- 
ever we have to divide one number by another, we can write the di- 
visor under the dividend, and form a fraction, which can be used as the 
quotient. When this course renders an operation easier, it should be 
adopted. 

What is said of questions in the Rule of Three Compound ? 
What ways are there to decompose a question in the Rule of Three 
ChmDottttd, and obtain the answer ' What is to be recollected ? Whea 
MbouM tbia course be adopted ? 
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% The interest on 8200 for 4 months heing $4, what 
will be the interest on $590 for 1 year and 3 months, that 
is, for 15 months^? Ans. $44.25. 

3. If 76 bushels of oats last 19 horses 16 days, how long 
will 12 bushels last 3 horses ? Ans. 16 days. 

4. A trader paid $3 for the transportation of 14 cwt. 
2 qrs. 17 lbs. 42 miles .; how much ought he to pay for the 
transportation of 6 T. 26 miles, at the same rate ? 

Ans. $15.21. 

5. 4 men built a wall 33 feet long, 14 feet high, and 5 
feet thick, in 13 days ; how long then should it taJce 7 men 
to build a wall 40 feet long, 2^ feet thick, and 7 feet high ? 

Ans. 2^^ d. or 2^ d., about. 

6. If 3 lbs. of rice cost 24 cents, and 12 lbs. of rice ore 
worth as much^as 5 lbs. of coffee, what are 78 lbs. of cof- 
fee worth ? Ans. $14.98. 

» . » 
Lesson 150. 

1. By working 8 hours in a day, 7 men hoed 21 acres in 
6 days ; how long then will it take 4 men, working 1 i 
hours in a day, to hoe 16 J acres ? Ans. 6 days. 

2. 12 men put f of a vessel's cargo on board in^f of a 
day ; how long then will it take 5 men to load 3 such ves- 
sels ? Ans. 13^ d. 

3. If 15 bushels of wheat last 12 men 75 days, how long 
will 45 bushels last 30 men ? Ans. 90 d. 

4. A garrison of 400 men had a supply of provisions for 
32 weeks, each individual receiving 32 ounces a day ; at 
the end of 20 weeks, 50 of the men were killed in an as- 
sault ; what quantity of food can each of the remaining 
men receive a day, so that the provisions may last 30 
weeks longer ? Ans. 14ff oz. 

5. If f of a yard of cloth, J of a yard wide, cost $2^, 
what will 3^ yards of cloth of the same quality cost, that 
is 1 J yard wide ? Ans. $29.40. 

6. A man gave $15.50 for .875. of a load of hay ; what 
.should he pay for .8 of another load of the same quality, 
estimated to contain .75 as much hay as the first ? 

Ans. $10.63. 

7. If 3 men are hired 6 days for $21, how many men 
can be hired 15 days, at the same rate, for $157.50 ? 



1)10 CHAIN RULE. 

CHAIN RULE, 

CALLED ALSO CONJOINED -PROPORTION. 

Lesson 151. 

Questions in the Chain Rule are a continuous chain of 
questions in the Rule of Three. 

1. If 2 lbs. of butter are worth as much as 3 lbs. of 
cheese, and 8 lbs. of cheese are worth as much as 4 lbs. 
of tea, how many lbs. of butter can be obtained for 6 lbs. 
of tea ? 

Operation and Explanation. It is plain that 1 lb. of 
cheese is worth f of a lb. of butter, and that 1 lb. of tea is 
worth f of a lb. of cheese ; 1 lb. of tea, then, is worth f of 
f of a lb. of butter, or -ff of a lb. of butter, and 6 lbs. of 
tea are worth 6 times -ff of a lb. of butter, or ff of a lb. of 
butter, or 8 lbs. of butter. 

2. If 2 lbs. of butter are worth as much as 3 lbs. of 
cheese, and 8 lbs. of cheese are worth as much as 4 lbs. of 
tea, how many pounds of tea can be purchased for 12 lbs. 
of butter ? 

' Operation and Explanation, It is plain that 1 lb. of but* 
ter is worth ^ of a lb. of cheese, and that 1 lb. of cheese is 
worth f of a lb. of tea ; 1 lb. of butter, then, is worth J of 
J of a lb. of tea, or -ff of a lb. of tea, and 12 lbs. of butter 
are worth 12 times 4| of a lb. of tea, or ^^ of a lb. of tea, 
or 9 lbs. of tea. 

From the preceding, we obtain the following rule. 

To find what quantity of the first thing mentioned is 
equal in value to a certain quantity of the last, 

Multiply together the first number in the question^ and 
every alternate one, and divide this product by the product of 
the other numbers. 

To find what quantity of the last thing mentioned is 
equal in value to a certain quantity of the first, 

Multiply together the first number in the question, and 

What are questions in the Chain Rule ? 
Stat6 how example 1, lesson 15J, is performed. 
State bow example 2, lesson 151, is ^^ifotmed. 
What IB the rule we obtiin ? 
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every aliemate one, except the last^ and divide by this product 
the product of the other numbers. 

3. 6 Massachusetts shillings are equal to 8 New York 
shillings, and 16 New York shillings are equal to Id Penn- 
sylvania shillings, and 30 Pennsylvania shillings are equal 
to 20 Canada shillings ; now how many Massachusetts Ml- 
lings are equal to 40 Canada shillings ? Ads. 48. 

4. If 931 in the United States are equal to 25 milrees In 
Portugal, and 10 milrees in Portugal are equal to 31 
florins in Amsterdam, how many florins in Amsterdam are 
equal to $16 in the United States ? Ans. 40. 

5. If 25 hoys can do as much as 12 men, and 10 men 
can do as much as 15 women, how many women will be 
necessary to do the w6rk of 50 boys ? Ans. 36. 

Mtte. The rules in this lessoii ar6 not indiapeiiMible; the learner 
flhould now peiform the ezamplee without employing them. 



BARTER, 

OR THE EXCHANGE OF COMMODITIES. 

Lesson 153« 

to be performed in the mind. 

1. A farmer bought 1 tierce of molasses, at $.40 a gal- 
lon, and agreed to pay in com at 8.80 a bushel ; what 
quantity will discharge the debt ? 

2. How much wood at $8 a cord can I get fi)r 2 tons of 
hay at 918 a toil ? 

3. A farmer in Pennsylvania sold a quarter of veal 
weighing 18 lbs. at 9 cents a lb., and received in payment 
10 lbs-, of rice at 5 cents a lb., a levy's worth of raisins, and 
the rest in cash, how much cash did he get ? 

4. If a trader in Portland seUs you a straw bonnet f(|r 
15 shillings, and receives in payment 3 pairs of stockings at 
2 shillings a pair, 2 pairs of mittens at 15 cents a pair, and 
the balance in money, how much money do you pay him ? 

5. How much butter at 1 shilling a pound, must J give a 
trader in Troy, New York, for a quantity of shad wcs^Vl 
$2.50. 

16 
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For the Slate, 

6. What quantity of cod fish, at $S a quintal, must be 
giTen for 19 cords 7 (t, of wood^ at $6 a cord ? 

Ans. 39 quintals 84 lbs. 

7. How many bushels of potatoes, at $.44 f a bushel, 
must be given in payment for 12 yards of broadcloth, at 
84.31J a yard ? Ans. 124.2 bu. 

8. What quantity of cheese, at $.1^ a pound, must be 
given in exchange for 1 hogshead of St. Ubes salt, valued 
at $4.75 ? Ans. 38 lbs. 

9. A farmer exchanging some eggs for a quantity of 
coffee, found that the grocer demanded 36 cents a pound 
for coffee that was worth only 30 cents, in cash ; what 
price ought he to ask for his eggs, which were worth 15 
cents a dozen, in cash ? Ans. 18 cts. a doz. 

10. If you sell 80 pounds of wool at 42 cents a pound, 
and in payment receive 1 barrel of mess beef for $15, and 
the balance in sugar at 8 cents a pound, what quantity of 
sugar do you get ? Ans. 232^ lbs. 

1 1 . A. and B. barter ; A. has wood worth $5 a cord, 
and B. flour worth $6 a barrel, but for which he expects 
$7 a barrel in a barter trade ; at what price should B. 
barter his wood, and how much wood should he give for 
12 barrels of flour ? 

Ans. B. should barter his wood at $5.83^ a C. and give 
14 C. 3.2 ft. for 12 barrels of flour. 

12. A country trader agreed to exchange 553 lbs. of 
butter, worth. 20 cents a lb., for 1 hhd. of white sugar^ 
containing 7 cwt. 3 qrs. 16.8 lbs. ; how much, a lb. was 
the sugar valued at ? Ans. 12j> cts. 



ASSESSMENT OF TAXES. 

Lesson 153. 

Definitions. Real Estate is composed of houses, lands, 
an^ other immovable property. 

Personal Estate is composed of money, cattle, horses, 
and other movable property. 

Poll tax is a tax of so much on every able bodied man. 

1. In the year 1835, the state tax of a certain town was 

WAat ia real estate composed of? Personal estate ? 
What ia a poll tax ? 
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fS,368.07 ; the county tax was $939.81, and the tovm 
voted to raise $2,500 to defray town charges. The value 
of the real estate in town, together with that of all the per^ 
sonal estate, was $354,000, and there were 663 polls, 
which are to pay ^ part of the whole tax. What was A.'8 
tax, whose real estate was valued at $4,373, personal es- 
tate at $813, and who was taxed for 2 polls ? Ans. $73.82. 

Explanation, What was the whole tax to be assessed 
on the polls and 'estates of the town ? What sum did the 
tax on the polls, and on each of the polls, amount to ? 
What was the remaining tax to be assessed on the estates ? 
As $354,000 paid the remuning tax, what did $1 pay ? 
What did the sum of A.'s real and personal estate pay ? 
What was his whole tax then^ including the tax for 2 polls ? 

2. What was B.'s tax in the same town, the value of 
whose real estate amounted to $1,000, personal estate to 
$1,175, and who was taxed for 3 polls ? Ans. $34.12. 

J^ote, It frequently happens that a person is taxed for more property 
than belongs to him, in which case the assessors reduce his tax ; more- 
over, many persons are unable to pay their taxes. The consequence is, 
if the exact amount of taxes to be raised in a town be assessed on the 
polls and estates, the sum actually paid will be less than the tax re- 
quired. To obviate this difficulty, the assessors usually add 2 or 3 per 
cent, of a tax to the tax, and consider the amount as the sum to be as- 
sessed ; by which means the sum of all the taxes paid, will generally * 
exceed the taxes required. 

3.. The whole amount of the taxes to be paid in a cer- 
tain |pwn, in the year 1830, was $1,286.40 to which the 
assessors added 2 per cent. ; the value of the real estate, 
together with that of all the personal estate, was $117,273, 
and there were 211 polls, the tax on each of which ^ras 
fixed at $1.20. What was G.'s tax, who possessed real es- 
tate to the amount of $1,583, personal estate to the amount 
of $275, and who was taxed for 1 poll ? Ans. $17.98. 

Assessors usually put the tax paid by various sums, 
in a table, by means of which any person's tax can be de- 
termined with great ease. On the next page is such a 
table, made from the last example as follows, JM^ 

$1,286.40 tax. 

m 

25.7280 2 per cent. 

What frequently happens? What is the consequence .' How is thia 
difficulty obviatea ? 

What do assessors uraally do ? l^xi^Xaia Ykft^ ^ X»i^ >» ^^^^ ^^ssbw 
the hut example. 
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To tax 81,286.40 
add 2 per cent. 25.728 

211 polla. $1,312.13 amount to be assessed, 

$1.20 tax on eack jmU. 253.20 tax paid by the polls. 

422 $1,058.93 tax to be assessed <m 

211 the real and personal 

■ estates. 



$253.20 tax paid hj the polls. 

$ 
117273 ) 1058.930 ( .0090296 tax on $1, about. 

1055457 



347300 
234546 

1 127540 
1055457 





720830 






703638 






TABLE. 




The tax paid by 


• 




$ $ 


$ $ 


$ $ 


1 is .009. 


by 20 is .18!. 


by 200 is 4.Q06. 


2 " .018. 


30 *« .271. 


300 " 2.709. 


3 " .027. 


. 40 «• .361. 


400 " 3.612. 


4-** .036. 


50 " .451. 


500 " 4.515. 


§ « .045. 


60 '* .5^. 


600 "5.418. 


€ ^' .054. 


• 70 «* .632. 


700 " 6.321. 


7 *« .063. 


80 « .722. 


800 " 7.224. 


i " .072. 


90 « .813. 


900 •' 8.127. 


d " .081. 


100 " .908. 


1,000 '^^ 9.03. 


10 *' .09. 







|tt|G.'s tax is found from the table as follows ; 
$1,583 G.'s real estate. 
275 G.'s personal estate. 

$1,858 whole estate. 
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By the table, the tax ob 81,000, is • 9.0 3. 
" " " on 800,18 7.2 2 4. 

« ** *' on 60, is .45 1. 

" " " on 8, is .0 7 2. 



1 6.7 8 
1.2 poll tax. 



•1 7.9 8 G.'stax. Ana. 

Explanation. To form the table we multiply the tax on 
81, by each of the other sums to get the tax which they 
pay. The table can be enlarged by carrying it up to 
$10,000, and down to 1 cent, if we choose. 

4. In example 3, add 3 per cent, to the amount of the- 
taxes, form a table and then find the tax to be paid by G. ; 
supposing each poll to pay 81.20 as before. Ans. 818.18. 

Jfote. To prove Assesament of Taxes, add all of the IndiTidiwl 
taxes; we thus get the amount of thQ whole tax if the work be xighL 






FELLOWSHIP, 

OR COMFANT BUSINESS. 

Lesson 154. 

" . ^^ ♦ 

When two or more persons associate together for the 

purpose of trade, they are said to efiter into partnerahip, * 

and are called a company or firm. 

The amount of property that each partner puts into the 

firm, is called his capital, or stock in trade, and his share 

of the gain is called his dividend, 

-, m- 

How do we form the table ? Can the table be enlarged, and how ? 
To prove AsBessment of Taxes how do we proceed ? 
When two or more persons associate together for the purpose of 
trade, what are they said to do ? What are they called ? 
What is the capital, or stock in trade, of each partner ? His dividend? 

J6» 
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SIMPLE FELLOWSHIP. 

In Simple Fellowship, (he capitald of the different part- 
nen are employed darms ^qual timed. 

1. A. andB. entered mto partnership for the purpose of 
trade ; A. ptit in 01,000, and B. $1,250; ader trading 1 
jear, thej found a gftin had been made of $945; what was 
each one's dividend? Ans. A.'s dividend $420, B.'s 9^25. 

Explandli&n. Whud was the sotn put in by both f As 
ihte sum gained $94d, what did $1 gain f What did 
$1,000 gain ? $1,250 gain ? 

2. Prove example I; that id, add A.*)! ditri^ktid to B/s, 
«ld see if the sum amounts to the whole gain. 

9. James Wallace, WiUiam Clark, and Samuel ShaW| 
ibfmed a connexion, in business under the firm of James 
Wallace and Co. The capital put in by Wallace was 
, $2^600^ by Clark $2,300, and by Shaw $12,000. On 
settling their busine^, at the end of 18 months, Ihey fowad 
that the profits amounted to $6,500; what was each one's 
share of this sum ? 

Ans. Wallace's share $973.05, Clark's $856.29, Shaw's 
$4,670.66. 

4. A. and B. formed a company for trade ; A. put in 
*• $950, and B. $800 ; afler trading a short time they found 

a loss had been itiade of $300; tdiat was each one's share 
of the loss ? Ans. A.'s share $162.86, B.'s $13X.14. 

5. How much of his capital did A. save, and how much 
of his capital did B. save ? 

6. A. and B. bought a quantity of land on speculation, 
B. paying |^ as much as A. They cleared $1,540^ what was 
eacn one's dividend of the gain ? Ans. A.'s $990, B.'s $550. 

^ . A gentleman ^ho had 1 son and 2 daughters, lefl by 
his will $5,000 to the son, $3,000 to the oldest, and 
$2,500 to the youngest daughter. At his death it was 
jbund thai the property remaining, after paying his debts, 
was $14,950; what part of this sum should each of the 
d^dren take ? 

^ns. the son $7,119.05) the oldest daughter $4,271.43, 
and the youngest daughter $3,559.52. 

8. The yearly profits of a cotton factory, valued at 

» $17,000, and owned in 80 shares, amounted to $2,825.16, 

$275.16 of which it was thought prudent to keep back, to 

_ ^'^^ ^o the capiUiU of the diffeient partnei* iKtiip\o^«^ va ^Vcci^W 
fellowship? 
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meet contingent expenses ; the remabider being divided 
among the owners, what was the amount of the dividend 
paid to the owner of 2 shares ? An^. $63.75. 

9. If the factory, instead of yielding an income, had cost 
the proprietors |; 1,000, what part of this sum would the 
owner of 2 shares have paid ^ Ans. $25, 

10. 4 merchants, A. B. C. and D., bought a ship for 
$14,000, of which A. paid $5,000, B. $2,000, C. $3,000, 
and D. $4,000. During her first voyage she earned 
$5,600 ; what was each one's share of the gain ? 
Ans. A.'s share $2,000, B.'s $800, C.'s $1,200, D.'s $1,600* 



COMPOUND FELLOWSHIP. 

Lesson 155. 

tn Compound Fellowship the capitals of the difierent 
partners are employed during unequal times. 

1. A. and B. traded in company ; A. had a capital of 
$400, which was employed 6 months, and B. a capital of 
$450, which was employed 8 months. They gained $120; 
what was the share of each ^ 

Ans. A.'s share $46, B.'s $72. 

Explanation, How many dollars should A. have em- 
ployed^ 1 month, to be equal to the use of $400, 6 months ? 
How many, dollars should B. have employed 1 month, to 
be equal to^he use of $450, 8 months ? The question now 
is evidently the same as if we were required to find the 
share of A. and B. in a gain of $120, if A. had put in 
$2,400, and B. $3,600, and had continued these sums in 
trade 1 month. 

Therefore, to perform an example 19 Compound Fellow- 
ship, 

Uonsider the product of each partner's capital hy the tim^ 
it was corUinued in trade^ as constituting his capitcd^ ana 
then proceed as in Simple Fellowship, 

How ai^ the capitals of the different partners employed in Compound 
Fellowship ? 
How do we proceed to obtain the answer 16 exaxa^%\,\e,%awsk>'NS5i'^ 
How then do we perform an example in Coiui^\xtA'^^^'«^'^'^^ 
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S. Prove example 1 ; that is, add^A.'s share to B.'s, and 
see if the sum amounts to the whole gain. 

3. Charles Jones, Henry Adams, and John Stevens 
formed a company, under the firm of Jones, Adams, and 
Co., and conmienced trade the first of June, on $2,000 
put in by Jones; the first of August, Adams put in $3,000, 
and the first of September, Stevens put in $4,000. At the 
end of that year their gains amounted to $1,500 ; what was 
each partner's share ? 

Ans. Jones's share $466.67, Adams's $500, Stevens's 
$533.33. 

4. A. and B. formed a partnership the first of January, 
and put in $3,000 apiece. The first of April, A. put in 
$1,000 more, and the first of September, B. put in $500 
more. At the end of the year they found, the whole of 
their gain to be $2,000 ; what was each one's dividend ? 

Ans. A.'s dividend $1,084.34, B.'s $915.66 

5. A. and B. hired a pasture for $36 ; A. put in 6 cows 
for .5 of a year, and B. 4 cows for .25 of a year ; what 
should each one pay ? ' Ans. A. $27, B. $9. 

6. A. B. and C. entered into partnership. A. kept his 
capital in 1 year. B. put in |^ as much as A., and em- 
ployed it 9 months. C. put in ^ as much as B., and em- 
ployed it 6 months. They gained $3,000 ; what was each 
one's share of the profit ? 

Ans. A.'s share $1,610.74, B.'s$906.04j C.'s $483.22. 
Explanation, Consider that A. put in $1. 

7. A., and B. traded in company. A.'s capital was $5,000 
at the commencement, but at the end of 4 months he took 
out $3,000, and kept the remainder in the company 6 months 
longer; B.'s capital was $3,000 at the commencement, but 
at the end of 5 months he put in $4,000 more, and con- 
tinued the whole in the company 3 months longer. They 
found, on settlement, that a loss had been sustained of 

,768 ; what was each one's share of it ? 

Ans. A.'s share $832, B.'s $936. 



To prove Compound FeUowship how do we proceed ? 
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INSURANCE. 

Lesson 156. 

Insurance is an agreement to pay the damages which 
vessels, goods, houses, &c. may sustain from certain acci«- 
dents, like the perils of the sea, fire, &c. 

The written promised to pay such damages is called a 
policy of insurance. 

The compensation paid to obtain insurance is called the 
premium. It ia usually a certain per cent, of the sam 
maured. 

The insurer is oflen called the undenoriier. 

Marine Insurance. When property is insured against 
loss or damage from the perils of the sea, the owner is paid 
on any loss, the same part of such loss as the sum insured 
is of the whole value of the property. 

If a person desires to be insured so ,aa to lose nothing in 
ease of a total destruction of the property, not even the pre- 
mium and other costsi of insurajace, he has the premium 
mid other costs of insurance added to th^ value of the 
property, and insures the whole amount. Property so in- 
sured is said to be coi>ered. 

Policies are usually so made that the insurer is not liable 
for any losses under five per cent. 

When property is greatly damaged, the insured can, if 
he pleases, abandon it as a total loss, in which case the 
underwriter must pay the sum insured, and take what is 
saved ; for instance, if goods be damaged more than half 
their value by the perils insured against, or if a ship be 
damaged by such perils so as to require repairs exceeding 
half its original value, afler deducting ^ from the cost of 
such repairs for the superiority of the neW work over the 
old, according to custom. However, when property is 

Wh^t is iosnrance ? 

What is called a policy of insnranc^P 

What is called the premium ? What is it usually ? 

What is the insurer often called? 

When property is insured against loss or damage from the perikf of 
the sea, what is the owner paid on any loss ? 

What if a person desires to be insured so a» to lose nothing, in case 
of a total destruction of the property, not even the premium and other 
costs of insurance ? What is said of property so inanxed d 

What is said of losses under five pei ceul^ 

Wb&t if property be greatly damaged? Qiw wjroft'\pii^3iw«"^ 
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abandoned in this way, the underwriter can make repairs, 
if he pleases, and deliver it to the insured, obliging him to 
pay ^ of the cost of the repairs, for the superiority of the 
nuw work over the old. 

Fire Insurance. When property is insured against 
loss or damage from fire, the owner is reimbursed for any 
loss, unless it exceeds the sum insured. 



• 



Lesson 157. 

1. A man had his house and furniture insured against 
loss or damage from fire during one year, at f of 1 per 
cent., what did the premium amount to, if the property was 
valued at $ 3,800 ? Ans. 8'25.33^. 

2. A merchant had $5,000 insured on his brig, valued 
at l|(8,000, during her voyage from New York to Havana. 
The premium was 2 per cent. , for which he gave his note ; 
what must he receive from the underwriters if the vessel 
was damaged to the amount of 82,000, after deducting the 
amount of his note ? Ans. $1,150. 

3. If I have $5,000 insured on my store for one year, 
and obtain the policy for $37.50, what per cent, premtom 
do I pay ? Ans. .75 per cent. 

4. What sum must be paid for insuring a ship worth 
$9,000 from Portland to Matanzas, at 3 per cent., from 
Matahzas to Canton, at 4 per cent., and from Canton to 
Portland, at 6 per cent. ? Ans. $1,170. 

5. If I have a vessel valued at $2,112, bound to Lisbon 
from Baltimore, what sum must I get insured to cover it, 
and what will be the premium at ^ per cent., the commis- 
sion to agent for making insurance being ^ per cent., and 
the commission for recovering loss, if any be sustained, L 
j>er cent. ^ 

OPERATION. . 

Premium, ; ;.*... 2^ per cent. 

Commission for making insurance, ^ ** " 

" " recovering loss, 1 " " 

4 << «« 

• 100 
4 

$2,112 then is ' 96 per cent, of the sum to be insured. 

What can the underwriter do when oroperty is abandoned in tliis way ? 
Whpj profferiy la insured against loea oi 4amsLg& ftom. fire, what is 
' owner paid for anv loss ? 



wru^ properly la insuree 
toe owner paid for any loss ? 



% 
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96 ) 21 12.00( 2200 sum to be insured to cover 62, 1 12. 
192 .02j- See Percentage, lesson 121. 
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44 


192 


11 



$55,000 premium, 2^ per cent, of $2,200. 

PROOF. 

From sum to be insured, •••••,• $2,200 

Deduct 2^ per cent., premium, , if^dS 

\ i per cent., commis for making ins. 11 
1 per cent., commis. for recov. loss, 22 

88 



St 



Amount covered, '• • $2, 1 12 

Therefore, to find the sum to be insured to cover a cser- 
tain amount. 

Find what . per cent, the costs of insurance are, suhtrcu^t 
this per cent, from 100 per cent,, and divide the amount to he 
covered by the remainder. 

Then, to find the amount of the premium. 

Multiply the sum to be insured by the premium per cent. 

And to prove the work. 

Deduct the costs of insurance from the sum to be insured, 
and the remainder will be the amount covered, 

6. If you insure a ship worth $8,000, at 5 per cent., so 
as to cover her value during her passage from Manilla to 
Salem, what amount of premium must you pay ? 

Ans. $421.05. 

7. What is the premium for insuring a quantity of goods 
worth $10,000, at 4 per cent. ; and what is the sum cover- 
ed by such an insurance ? 

Ans. the premium is $400, an<f the sum covered $9,600. 

8. What amount of premium, at 3 per cent., must be 
paid to cover $8,000 worth of goods during their transpor- 
tation from Boston to Tampico, the commission for making 
"■■ — ' . .■ < — ■ ■■ ^ ■ » ■ . 
/ Explain how example 5, letson 157, is performed. 

How do we find the sum to be insured to co^eT ^ QeT^KLtL vcskSsrasDiO. 
How then do we find the amount of t\\e ptetivwxtti> 
JIow do we prove the work ? 
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insurance being ^ per cent., and the commlBsion for recoT- 
ering loss J per cent. ? Ans. $249.35. 

9. If f^88.10 be the amount of the premium for insuring 
a quantity of goods during their transportation from New- 
York to Bangor, at 1 per cent., what is the sum insured, 
and what is the sum covered ? 

Ans. the sum insured is 98,810, and the sum coyered 
•8,721.90 



GENERAL AVERAGE. 

Lesson 158. 

When a vessel is in danger, it is sometimes necessary 
t& cut away the raasts^ spars, rigging, &c., or to throw 
overboard a part of the cargo, in order to preserve the 
remaining property. When such a sacrifice is made, each , 
of the owners of the ship and cargo suffers a portion of the 
loss, accol*ding to his part of the property, whether sacri* 
ficed or not. 

When a vessel is stranded, or meets with a like disaster , 
through accident, i^ by extraordinary expense is got off, 
and e^abl^d to pursue her voyage, the expense is appor- 
tioned on this owners of the ship and cargo. 

When a vessel is obliged, from the occurrence of extra- 
ordinary aceideots, to enter a port to repair, the provisions 
and wages of the seaqaen during her stay, and indeed all . 
the expenses attending the delay, except the cost of re- 
pairs, are likewise borne by apportionment, or general 
average. 

The damage a vessel or cargo may suffer from acci- 
denl^, is borne by the owner of the property injured, or by 
the underwriter, if insured. Before maKing a general 
average, the amount of such damage must be deducted 

. What is sometimes necessary when a vessel is in danger? When 
such a sacrifice is made, who suffers the loss ? 

What is said of a vessel's being stranded, and got off? 
When a vessel is obliged, from the occurrence of extraordinary acci* 
dents, to enter a port to repair, what is said of the expenses attending 
the dejav ? 
Bf whom 10 the damage a vessel or cargo may suffer firom accidents 
borne ? What ia done before making a geneial average ? 
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from the value of the injured property ; the costs of insur- 
ance must also be deducted from the value of the property 
insured ; likewise all chaises that lessen the value of any 
property must be deducted from it. f of the money paid 
for freight must be added to the value of the ship ; it being 
supposed that ^ of the amount of the freight is expended in 
wages and provisions for the seamen. In New York, only 
^ of the freight is added to the value of tho ship. 

When the masts, spars, rigging, &c. of a vessel are de- 
stroyed for the general good, the damage is reckoned f as 
much as the cost of repairing ; the new articles being sup- 
posed i better than the old ones. 

The underwriter is liable for the expense contributed to 
a general average by insured property, even if the sum so 
contributed be less than five per cent, of the amount insur- 
ed, whatever the policy may say. 

1. A brig worth $9,016, covered by insurance at 2 per 
cent., and belonging to A. of Boston, was loaded with 
cloths and other goods for B., worth $15,000, insured at 3 
per cent., and with hardware for C, worth $5,000, not in- 
sured. The amount of the freight was $1,482. On the 
voyage the brig encountered a heavy gale, and the master 
was obliged to throw overboard ^ of tne goods belonging 
to C, and to cut away spars and rigging which it cost 
$158.25 to repair. What is each owner's portion of the 
loss ; how much must C. receive, and how much must A. 

pay out ? 

> 

OPERATION. 

Ship, $9,016 

Deduct premium for insurance^ fi per cent., ..«••••• 184 

$8,832 
Add^ of freight, ;../ 988 



^i*i 



Ship, and freight, . • :. $9,820 



When the masts, spars, ngging, &c. of a vessel are destroyed for 
the general good, how mach is the damage reckoned ? 
What is said of the liability of the underwriter in a general average ? 
Explain how ezaniple 1, lesson 158, is performed. 
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B.'agoods, flS.OOO 9,820 

Deduct premium for insurance, 3 per 

cent., 450 

14,650 14,650 
C.'s goods, 5,000 

Value of property to bear the loss, $29,370 

LOSS. 

I of C. 's goods, *4,000 

Damage of ship f of $158.25, 105.60 

Freight lost on goods thrown overboard, 300 

Whole loss, 4,406.50 



29370 ) 4405.60 ( .15 loss borne by each dollar of the 
2937 property. 

1468 60 
1468 50 

,820 multiplied by $.16 gives $1,473.00 A.'s loss 
14,550 multiplied by .15 gives 2,182.60 B.'s loss. 
5,000 multiplied by .16 gives 750.00 C.'s loss. 

4,405.50 whole loss. 

$4,000 value of C.'s goods sacrificed. 
760 deduct C.'s share of the loss. 

3,250 sum that C must receive. 

, 1,473 A. 's share of the loss. 

406.60 deduct A.'s property lost and sacrificed. 

1,067.60 sum. that A. must payout. 

Jfate. The InsaTers must ultimately pay what the hne contribates to 
the general average of the bss, and diao d,*b share of the loss. As for 
C., not being insured, he must suffer his share of the loss, or $750. 

Lesson 159. 

1 . Ship Triton, belonging to L. Murdock, went ashore 9 
miles from New Yor^, during a storm, but by great exer- 

WAo must ultimateh p&y what the brig contributes to the general 
arerage? B/a share of the loss ? C.*8 share o? the\o8a^ 
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tions, after throwing over part of hei^ cargo, she wis got 
off, and towed up to the city by a steamboat. The follow- 
ing losses and expense are to be apportioned among the 
owners. 

Loss pf cable and anchor, with some spars and rig- 
ging ; f of the cost of new articles, $425 

Goods of John Williams, thrown overboard, 2420 

Freight lost on the above goods,. • • • • 121 

Expense of steamboat 3 hours, at $70 an hour, 210 

Protest, • • • • 16 

Adjusting average, 45 

Loss and expense to be apportioned, 3,237 

Property to pay ; the insurance being deducted, and 
also the freight, duties and other charges on goods. 

Ship, a 15,000 

ioffreight, 1,000 

16,000 ship and freight. 

Groods of John Williams, including 

thoselost, 8,250 

Goods of Daniel Drake, 15,000 

Goods of T. Jones, 11,000 

Goods of S. Hyde, 10,750 

Total, $61,000 

Find each owner's share of the loss and expense, and 
prove the work ; that is, see if all of the shares amount to 
the whole loss and expense. 

Ans. L. Murdock's $849.05, John Williams's $437.79, 
Daniel Drake's $796.98, T. Jones's $583.72, S. Hyde's 
$570.46. 

2. Bwrque Berosus, from New Orleans to Philadelphia, 
met with much bad^ weather, sprung her foremast, had 
several sails carried away, and was otherwise so much 
damaged as to render it prudent to put into Norfolk to re- 
pair. All the expenses attending the delay, including pi- 
lotage, dockage, protest, commission, provision and wages 
of the seamen, were $378.67. The vessel was valued, in 
New Orleans, at $10,000, of which the sum of $7,000 was 
insured at 3 per cent., and had received daxsA.^ \.^ >^^ 
amount of $1,140. The freigU amo\XDJL<&^VQ%Vj^'^* ^^^ 
of the car^o was insured, at ^ ip^x ceiA-.^'asA. ^ws^'i^^'^^ 
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of A's wheat, worth 99,000, B's corn $5,000, C's cotton 
913,800, and D's cotton 98,750, as valued in New Or- 
leans. A's goods had been damaged to the amount of 
9300, and C's to the amount of 9586.50. The freight on 
A's goods was 9300, on B's 9319, on C's 9256, and on 
D's 9175. How much of the expense must the owner of 
the barque, and each owner of the cargo pay ? 

Ans. the owner of the barque mtist pay 984.15, A. 
973.57, B. 941, C. 9104.74, D. 75.21. 



ALLIGATION, 

or mixture. 
Lbs^on 160» 

Alligation is mostly used in mixing the precious metals. 

Jewellers divide an ounce of gold into 24 parts, called 
carats. They express the quality, fineo^a, or purity of 
gold in carats. Thus a piece of gold 24 carate fiiii^» is 
pure, or fine gold ; a piece 22 carats fine, is of such a 
quality that an oonoe of it contains' 22 carats of pure or 
nne gold, and 2 carats of some base meta), Uke coppecr» 
called alloy. To express the quality, fineness, or purity of 
silver, jewellers name the quantity of pure or fine sUver 
contained in 12 ounces of any kind. Thus, a piece of sil- 
ver 12 ounces fine, is pure or fine, silver ; a piece 11 oz. 
S pwts. 17 grs. fine, is of such a quality that 12 ounces of 
it contains 11 oz. 3 pwts. 17 grs. of fine silver, and the 
rest alloy. Alloy is considered of no value. 



ALJLiIGATION MEDIAL. 

A method of finding the average price or quality of sev* 
oral ingredients mixed together. 

What is Alligation mostly ased in ? 

How do jewellers divide an ounce of ^old ? What do they express 
la carats ? Give some exampteik How do jewellers ezprese the quali* 
ty, fineneaa, «? parity of attver ? dive some ezampleB. How m afioff 

What IB Amgntion Medial ? 



ALLIGATIOJN ALTERNATE. 1^7 

1. A farmer mixed 4 bushels pf wheat worth $.80 a 
bushel, with 6 bushels worth $1 a bushel, 8 bushels worth 
81.30 a biishel, and 10 bushels worth $1.40 a bushel; 
what was the value of a bushel of the mixture ? Ans.$1.20. 

Explanation, What, was the value of all the wheat 
mixed ? How many bushels were there ? Then what was 
1 bushel of the mixture worth ? 

2. A grocer mixed 200 pounds of sugar Worth 6 cents a 
pound, with 400 pounds worth 8 cents a pound, and 500 
pounds worth 10 cents a pound ; what were 100 pounds of 
the mixture worth P Ans. $8.55. 

3. What was 1 pound of the mixture worth ? 

Ans. 8.56 cts. or 8^ cts., about. 

4. A jeweller melted together 9 ounces of gold 18 carats 
fine, 10 ounces 19 carats fine, and 7 ounces of pure gold, 
which is 24 carats fine ; how many carats fine was the 
mixture ? ^ Ans. 20. 

5. If 1 1 oz. of gold 1 8 carats fine, be melted with 2 lbs. 
10 oz. 20 carats fine, 8 oz. of pure gold, and 3 oz. of cop- 
per alloy, how many carats fine will the mixture be ? 

Ans. 19^^. 

6. A grocer bought 60 gallons of rum at $1 a gallon, 
mixed 15 gallons of water with it, and sold the mixture so 
as to gain 15 per cent. ; at what price did he sell a gallon ? 

Ans. 92 cts. 

7. A silversmith melted together 10 oz. of silver contain- 
ing ^ alloy, 9 oz. containing -^ alloy, and 5 oz. contain- 
ing 2V alloy ; what proportion of the mixture was alloy ? 

Ans. -j^. 

'8. How would a jeweller express the fineness of the 
mixture ? « 

9. If 5 lbs. 3 oz. of silver 10 oz. 1 pwt. fine, be melted 
with 3 lbs. of pure silver, and 9 oz. of copper, of what fine- 
ness will the mixture be ? Ans. 9 oz. 17 pwts. 6 grs., fine. 



ALLIGATION ALTERNATE. 

A method of finding how much of each ingredient must 
be taken to form a mixture of a certain price or quality. 



What IB Alligation Alternate ? 
17* 
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iiBSSON 161. 

1. A grocer has some sugar worth 7 cents a pound, aad 
some worth 12 cents ; in what proportion must the two 
kinds be mixed so that the compound maj be worth 10 
cents a pound ? 

OFERATicfN. Explanation. We find that the value 

10 12 of 1 lb. of the mixture exceeds the 

7 10 value of 1 lb. of the cheapest sugar 

•— — by 3 cents, and that the value of 1 lb. 

3 2 of the dearest sugar exceeds the value 

3 Ate. at 12 ci8., and 2 of i lb. of the mixture by 2 cents. 
lbs. at 7 eta. Ans. j^^^ ^^ ^ multiply the 3 cents by 2, 
and the 2 cents by 3, the products will be alike, and each 
will be 6. The value of 2 lbs. of Ihe cheapest sugar, then, 
is 6 cents less than the value of 2 lbs. of the mixture, and 
the vakie of 3 lbs. of the dearest sugar is 6 cents mare than 
the value of 3 lbs. of the mixture ; so if we add 2 lbs. of 
the sugar worth 7 cents a lb., to 3 lbs. of that worth 12 
cents, we get 5 lbs. of the same value a pound as the mix- 
ture required. 

Tbtivefoie, to obtain the proportion in which two ingre- 
dients of given values are to be mixed to produce a com- 
.pound of a certain price or quality. 

Take the difference between the -values of the cheapest in^ 
gredient and the compound to express the proportion of the 
dearest ingredient, and the difference between the values of 
the dearest ingredient and compound to express the proportion 
of the cheapest ingredient. 

, 2. A grocer had some tea worth 45 cents a pound, and 
some worth 62 ce«ts a pound ; in what proportion must 
jthey be mixed so that the compound may be worth 60 cts. 
a pound ? Ans. iS at 45 cts., asd 5 at 62 eta 

Jfote. The number expressing the proportion may be considered as 
meaning pounds, ouncesy^or any other denomination ; also both num- 
bers may be multiplied, or both divided by the same number, and the 
two products, or the two quotients, will evidently bear the same propor- 
tion to each other as the numbers do. 

3. A watchmaker has some gold 20 carats fine, and some 

Explain how example 1, lesson 161, is performed 
How do we obtain the proportion in which two ingredients of given 
values are to be mixed to produce a compound of a certain price or 

HTmt M9 observed of the numbeiB expressing th« ^foportion ? 
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17 learfdts fine ; how maaf ounoM of each kind smuft be 
jnelted so that the mixture may be 19 carate jBne ? 

Ans. 2 oz. 20 carats ^e, aad 1 oz. 17 carats fine. 
4. A silversmitif has some silver •}- alloy, and some ^ 
alloy ; in what proportion must he mix the two kinds to 
{KToduoe a compound ^ alloy ? 

Ans. in the proportioa of ^ io ^, or of 2 to 5. 
6. A grocer has some rum worth $2 a gallon ; in what 
profnortion most this ruoi, and water worth $0 a gallon, be 
mtx^, to produce a liquor worth $1 j- a gallon ? 

Ans. 1^ of rusn io j- of water, or 3 of rum to 1 of water. 

6. If you have some gold 2S carats fine, in what propor- 
tioB must it be melted with alloy so that the mixture may 
be 20 carats fine ? Ans. 20 of gold to 3-of alloy. 

7. If you have «ome silver 5 per cent, copper, and some 
23 per cent, copper, how many ounces of each must be 
melted together so that the mixture may be 10 per cent, 
copper ? 

.^Lns. 13 oz. of 5 per cent, copper, and 5 oz. of 23 per 
cent, copper. 

Lesson 162. 



1. A mOler has several kinds of corn worth 60, 70, 80, 
110, and 120 cents a bushel ; in what .proportions must 
these kinds be mixed so that the compound may be worth 
100 cents a bushel ? 





OPSRATXOir. 


100 


120 


60 


100 


40 


20 


40 at 120 cents, and 20 at 60 cents. 


100 


120 


70 


100 



90 20 

30 at 120 cents, «nd 20 at 70 eeoits. 
100 HO 

80 100 



20 10 

20 at 110 cents, and 10 at 80 cents. 



Answer. 



SOO ALUGATION ALTERNATE. 

Eatplanaium, We fiad how a compound worth 100 cents 
a bushel, can be formed by mixing the com worth 60 cents 
with that worth 120 cents, the xsorn worth 70 cents with 
that worth 120 cents, and the corn worth 80 cents with 
that worth 1 lO cents. These three compounds, each worth 
100 cents a bushel, when mixed together give another com- 
pound worth, 100 cents a bushel. 

Now if the miller chooses, he can mix 40 quarts at 120 
cents with 20 quarts at 60 cents, 30 pecks at 120 cents 
with 20 pecks at 70 cents, and 20 bushels at 1 10 cents with 
^10 bushels at 80 cents \ in fact, he may consider the num- 
bers expressing the proportions in which 2 of the kinds are 
to be mixed, as representing any measure that he pleases. 
It is usual, however, to consider all of the numbers ex- 
pressing the proportions, as representing the same meas- 
ures. If all the preceding numbers are considered as 
representing bushels, the 40 bushels at 120 cents, and the 
30 bushels at 120 cents are added together, and the quan* 
tity of each kind to be mixed are SO bushels at 60 cents, 
20 bushels at 70 cents, 10 bushels at 80 cents,- 20 bushels 
at 110 cents, and 70 bushels at 120 cents. We may mul- 
tiply or divide the numbers expressing the proportions in 
which 2 or all of the kinds are to be mixed by any number, 
and we shall still have the true proportions. Moreover, 
we can combine the several kinds by 2 and 2 in many ways 
different from the preceding, and thereby obtain many dif^ 
• ferent, but correct answers ; for instance, we can find in 
what proportions to mix the corn at 60 cents with that at 
1 10 cents, the corn at 70 cents with that at 110 cents, and 
the com at .80 cents with that at 1 20 cents. The only pre- 
caution to be observed in combining 2 kinds, is to take one 
kind cheaper^ and the other dearer than the required com- 
pound. 

Therefore, when several ingredients of different values 
are to be mixed, so as to form a compound of a - certain 
value,. 



Explain how example 1, lesson 163, is performed. 

In what way can the miller mix the different kinds ? What in fact 
ma? he do ? What, however, is asual ? 

What if*all the preceding numbers are considered as representing 
bushels? What if we multiply or divide these numbers f What is 
said of getting different answers? Give an example. What is the only 
pjvoaution to be observed ? 



ALLIGATIOK ALTERNATE. 90! 

Take me higreSient tokose vahe is less, and another whose 
9mhe is more than ike eompeund requiriedy and find the pro^ 
portion in which thiy are to be mixed to produce the compound ; 
combine the other ingredients by 2 ana 2 in the same manner, 
and mix the whole in the proportions obtained, 

SL Agol(}sxnith has several kinds of gold, 1'6, 18, 1^, and 
S3 carats fine; in what proportions must the different kinds 
be mixed so as to produce a compound 20 carats fine ? 

Ana. a of 16 carats and 4 of 23, 3 of 18 and 2 of 23, 3 
of 19 and 1 of 23. 

3* A silyersmith has several kinds of silver, eontaining 
|v tV» <uid 1^ alloy ; what proportions of the different 
kinds m«ist he take so as to form a mixture containing ^ 
attoj? 

Ans. 4 of ^ alloy and 5 of -^^ 10 of ^ and 5 of ^. 

4» If you have pure gold, which is 24 carats fine, and 
some 17 and' 20 carats fine, how must you mix the dif- 
ferent kinds so as to make a compound 22 carats fine ? 
Am. 5 of 24 carats with 2 of 17, 2 of 24 wiUi 2 of 20. 

6. A trader has some spirit worth ^.80 a gaUon, some 
wertib 92.10, some worth $1.60» and some worth 91.50 ; 
bow many gallons must^e take of each kind so as to make 
a compound worth 91.75 a gallon ? 

Ans. 15 at 02.80 and 105 at $1.60, 25 at 92.10 and 35 
at 91.50. 

Lesson 163. 

1. A farmer has 30 bushels of rye worth 80 cents a 
bushel, and wishes to mix with it some worth 90 cents, 
and some worth 1 12 cents a bushel ; what quantity must 
he take of that worth 90 cents, and of that worth 112 ceals, 
to make with the 30 bushels a compound worth $1 a bushel ? 
Ans. 30 bushels at 90 cts., and 75 at 112 cts. 

ExplaneBtion. How ra^tny bui^ls at 80 cents, at 90 
cents, and at 1 12 cents, must be tiiken to make a goiih 
pound worth 91 a bushel F How many bushels of the two 
last mentioned kinds, are to be mixed with 1 bushel of the 
first, to make such a compound ? How many bushels of 
the two' last mentioned kinds are to be mixed with 30 bush- 
els of the first to make such a compound ^- 

What coah» do we take, when several iiigie4MU\» ol ^vSIwnbi^'^^m^ 
axe to be mixed, to at ta form a opmB^uad «C % ^tNkov ^iVxs^^'t 
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2. I have 8 ouacea of gold 23^ carats fine, that I wish 
to melt with some 18, some 19, and some 21 carats fine, 
so that the mixture may be 20 carats fine ; how many 
ounces of each kind must I use ? 

Ans. 14 oz. 18 carats, 4 oz. 19 carats, and 4 oz. 21 carats^ 

3. If you have some wine worth $3 a gallon, and some 
worth $2, what quantity of each sort must you mix with 
10 gallons of water worth $0 a gallon, so that the com- 
pound may be worth $1^ a gallon ? 

Ans. li gallons of each sort. 

4. A grocer has 15 pounds of sugar worth 10 cents a 
pound, and 5 pounds worth 6 cents a pound ; what quan- 
tity of some worth 1 1 and some worth 15 cents a pound, 
must he mix with the two quantities, so that the compound 
may be worth 10 cents a pound ? 

Ans. 3j- lbs. at 11 cts., and S^ lbs. at 15 cts.. 
Explanation. The two first named kinds being united 
together, what is the value of a pound of the mixture ^ 
- 5. A jeweller has 6 ounces of gold 16 carats fine, and 
10 ounces 22 carats fine, which he wishes to melt with 
some 21 carats fine, so that the mixture may be 20 carats 
fine ; how many ounces of the gold 21 carats fine must he 
use ? Ans. 4 oz. 

6. A ndan has 8 ounces of silver 10 oz. fine, 10 ounces 
^9 oz. 14 pwts. fine, and 2 ounces 11 oz. 10 pwts. &ie, 

which he wishes to melt with some f 1 oz. 4 pwts. fine, and 
some pure silver, so that the mixture may be ll oz. fine ; 
what quantity of the two last kinds must he take ? 
Ans.' 16f oz. 11 oz. 4 pwts. fine, and 16f oz. of pure silver. 

7. A farmer has oats worth 40, 60, and 70 cents a bushel; 
what quantity of each of these kinds must he take to make 
40 bushels worth 50 cents a bushel ? 

Ans. 24 bu. at 40 cts., 8 at 60 cts., and 8 at 70 cts. 
Explanation, How many bushels of each kind must be 
mixed in order to obtain a compound worth 50 cents a 
bushel ? How much of each kind must be taken to make 
1 bushel of such a compound ? How much of each kind- 
must be taken to inake 40 bushels of such a compound ? 

8. A jeweller wishes to make a piece of gold to contain 
12 ounces 21 carats fine, by melting together 3 kinds, 18J-, 
20, and 23 carats fine ; how many ounces of each of these 

must he taken ? 

Ams. 3i oz. 18|, 3^ oz. ^, and 5^ oz. 23 carats. 
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9. A grocer has different kinds of wine, worth $3, 82, 
and ^1 j- a gallon ; how much of each of these kinds must 
be mixed with water so that the compound may till a 20 
gallon keg, and be worth $lf a gallon ? 

Ans.. 10 gals, at $3, If gal. at $2, U gal. at $1|, and 
7 f gals, of water. 
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RULE OF THREE, FELLOWSHIP, INSURANCE, &c. 

Lesson 164. 

To he performed in the mind. 

1. How much sugar at 8 cents a pound, can you obtain 
in. exchange for 6 lbs. of wool, at 41 cents a pound ? 

2. What must I pay to get my house and furniture in- 
sured at 14- per cent., their value being estimated at 
$2,500? 

3. A schooner worth $4,000, was loaded with goods 
worth $4,000 by a merchant ; in a storm it became neces- 
sary to throw the goods overboard to preserve the vessel ; 
what sum must the owner of the vessel pay to the merchant 
on account of his loss ? , ' 

4. A man paid $20 for 25 casks of lime ; what sum 
would 31 casks have cost him ? 

5. A. can finish a piece of work in 2 hours, and B. in 3 
hours ; how long will it take both to finish it ? 

6. If you mix 4 bushels of oats worth 50 cents a bushel 
with 6 bushels worth 60 cents a bushel, what will be the 
value of the compound ? 

7. How many gallons of cider worth 12 cents a gidlon, 
should be mix^d with some worth 7 cents, so that the com- 
pound may be worth 10 cents a gallon ? 

8. A. owns f of a farig, B. f, and C. i; if she earns 
$1,000; what will be each one's share of the profit ? 

9. ityoxi commence trade the 1st of January on $2,000, 
and the 1st of July are joined by a partner with $1,000, 
what will be your share of $1,200 profit, found to have 
been gained at the end of the year ? x • 
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10. What quantity of honey at IS cents a pound must a 
man give for an axe worth $1.60, and 10 pounds of cheese 
worth 9 cents a pound. 

11. If 6 men consume 1 bl. of flour in 20 da^s, how long 
will 2 bis. last 1 man ? • 

\2, If 12 bushels of wheat be worth $25, what are 4 
bushels worth ? 

Lesson 165. 

1. I wish to cover the value of my brig, worth at 
$5,000, during a voyage from New York to Smyrna, the 
premium for insurance being 4 per cent. ; what amount 
must I insure, and what premium must I pay ? 

Ans. I must insure $5,208.33^, and pay $208.33^ premium. 

2. A man paid $3.90 for the use of $80, 9 months ; how 
much should he pay for the use of $3.75, 11 months, at the. 
same rate } Ans. $22.34. 

3. A lumber dealer sold a lot of 80 thousand pine shin- 
gles for $350 ; what should he sell 33 thousand for, at 
the same rate ? Ans. $144.37^. 

4. 7 men can remove 896 cubic yards of gravel in 8 
days ; how many men will it take to do the same labor in 
14 days ? Ans. 4. 

5. If a merchant barters 80 lbs. of rice, worth 4 cts. tt 
pound, at 5 cts., what should corn worth $1 a bushel be 
bartered at in exchange ? Ans. at $ 1 ,25, 

6. If 6| yds. of cloth, If yd. wide, cost $25.50, what 
should 11 yds. of cloth of the same quality, {• wide, cost ? 

Ans. $16.71. 

7. A. owns ^ of>a vessel, and B. the other -^ ; what is 
each one's share of the earnings for one year, amounting 
to $1,859? 

Ans. A.'s share is $1,115.40, and B.'s, $743.60. 

8. A. can do a piece of work in 6 days, and B. in 9 
days ; how long will it take them both to perform it ? 

Ans. 5f days. 

9. If I lend you $2,000 for 1 year, how long should yon 
allow me the use of $500 to reciprocate the favor ? 

Ans. 4 years. 

10. A man gave ft 1.50 for ^ of a cord of wood ; what 
should he pay for 3^ cords, at the same rate ? 

Ans. $14.35. 
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Lesson 166. 

1. If you give $6,627 for 85 T. 6 cwt. 3 qrs. of Ameri- 
can bar iron, what, quantity can you get for $453.33, at the 
same rate ? Ans. 5 T. 16f cwt., about. 

2. All the taxes to be paid in a certain town, in 1 835, 
amounted to*" $4,000, which the assessors increased 2 per 
cent, pall the real and personal estate in the town was 
valued at $200,000 ; there were ) 80 polls, the tax on each 
of which was fixed at $2 ; what did A.'s tax amount to, his 
real estate being valued at $3,000, personal estate at $185, 
with 1 poll ? Ans. $61.24. 

3. A cistern containing 1 ,000 gallons was emptied by 2 
cocks in 5 hours ; how long will it take 3 such cocks to 
empty it ? Ans. 3 h. 20 m. 

4. If you own -| of a tract of land containing 840 acres^ 
and s^U f of your share for $656.25, how much should you 
ask for 30 acres of the remainder, at the same rate ? 

Ans. $187.60. 

5. A jeweller has gold 18, 19, and 2i carats fine ; what 
quantity of each must be taken to make 1 lb. 20 carats fine ? 

A0S. f lb. 18 carats, f lb. 19 carats, and f lb. 22 carats. 

6. If 2 lbs. 3 oz. of silver 1 1 oz. fine, be melted with 1 
oz. of copper, and 1 lb. of silver 10 oz. 10 pwts. fine, what 
will b^ the fineness of the mixture ? 

Ans. 10 oz. 11 pwts. 12 grs. fine. 

7. A., B. and C, traded in company ; A. put in $1,000, 
and employed it 1 year ; B. put in $4,000, and employed 
it 8 months, and C. put in $2,500, and employed it 10 
months ; they gained $2,000 ; what was each one's share .' 

Ans. A.'s share $347.82, B.'s $927.54, C.'s $72^.64. 

8. How much must I insure on my house to cover its 
value, it being worth $600, and the premium for insurance 
being 2 j^ pex cent. ? Ans. $615.38. 
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MENSURATION. 

Lesson 167. 

Definitions. A corner is called an angle, ancl a square 
corner a right angle. An angle greater or less than a right 
angle, is called an obliqu& angle. 

By examining figure 3, we find as we 
did in Compound Numbers, that an ob*- 
long square 1 ft. wide and 3 ft. long, 
contains 3 sq. ft. ; that an oblong square 

2 ft. wide and 3 ft. long, contains 2 
times 3, or 6 sq. ft., and that a square 

3 ft. long and 3 ft. wide, contains 3 "^ 
times 3, or 9 sq. ft. 

Therefore, to get the surface of an oblong square,, or of 
a square, 

Multiply the length by the breadth. 

Figure 4. A four sided figure, having 

its opposite sides equal and 
parallel, and its angles oblique, 
like figure 4, is called a paral- 
lelogram. 

If we cut a corner off from the left of figure 4, by dot- 
ting a line down perpendicularly to the lower side, and add 
it on at the right, we make an oblong square just as large, 
and of just the same length and breadth as the parallelo- 
gram. The product of this length and breadth is the sur- 
face of the oblong square, and also of the parallelogram, 
since they are equal. 

Therefore, to get the surface of a parallelogram. 

Multiply the length by the breadth. 

^ ■*Si'» 

What is a comer called ? A square corner ? What is called an ob- 
lique angle ? 

What do we find by examining figure 3, lesson 167 ? 

How do we get the surface of an oblong square, or of a square ? 

What is called a parallelogram ? 

Tf ow do we proceed to find a way to obtain the surface of a parallel- 

w do we get the surface of a parallelogram ? 
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Figures. A three sided figure, like 

figure 5, is called a triangle. 
If we dot a line down from a 
comer, or angle of the trian- 
gle, perpendicularly to the oppo- 
"*^'* site side, the dotted line is call- 

ed the altitude of the triangle, and this opposite side is 
called the base. 

If we how dot lines parallel to the hase and one of the 
sides, as in figure 5, we complete a parallelogram evidently' 
twice as large as the tria,ngle ; now the surface of the par- 
allelogram is equal to the product of its length by its 
breadth, the length being the same as the base of the tri- 
angle, and the breadth the same as its altitude. 

Therefore, to get the surface of a triangle,^ . 
Take half the product of the base by the altitude, 

. Figure 6. 

A four sided figure, having two sides 
parallel but unequal, like figure 6, is 
called a trapezoid. 

If we divide the trapezoid into 2 tri- 
angles, the surface of one will be 
equal to half the product of its base, or the lower side of 
the trapezoid, by its altitude, or the distance between the 

garallel sides ; the surface of the other will be equal to 
alf the product of its base, or the upper side of the trape- 
zoid, by its altitude, or the distance between the parallel 
sides. 

Theirefore, to get the surface of a trapezoid. 

Take half (he product of the 9um of the Uoo parallel side^ 
by the dietance between them. 




What is called a triangle ? What is called the altitude of a trianirle ? 
The base ? ® 

How do we proceed to find a way to obtain the surface of a triangle ? 
How do we get the surface of a triangle ? 

What Is called a trapezoid ? 

How do we proceed to find a way to obtain the surface of a trapezoid ? 
How do we get the surface of a trapezoid ? 
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Lesson 168. 

Figure 7, ' If we have a long irregulur piece, 

like figure 7, we can measure the 
breadth in various places, thereby di- 
viding it into trapezoids. 

Now to get the surface of the whole 
figure, 

IHnd the surface of the trapezoids separatdy^ and add them 
together. 

We also can get the surface if' we 

Multiply the average breadth by the length* 

To find the average breadth, measure the breadth at 
each end, and in several places, at equal distances apart, 
then take half the sum of the breadths at the two ends, 
add it to the sum of the intermediate breadths, cmd divide 
the result by the number of trapezoids. This way is cor- 
rect ; for to find the average breadth of each trapezoid, we 
take half the sum of its two parallel sides ; so the sum of 
all these average breadths contains half the sum of the first 
and last parallel sides, and the sum of all the intermediate 
ones ; the sum of the average breadths of all the trape- 
zoids divided by the number of trapezoids evidently gives 
the average breadth of the whole piece. 

J{oU. The usaal way of finding the average breadth ofa Tong irregu- 
lar pieoe, is to take the breadth at each end, and in Beveral othnr plaeei, 
at effuiX distance! apairt, and divide the Bom of the breadcfa/'by thsir 
naihber. This coarse is incorrect, and absurd, but there are many othor 
similar mistakes made in averaging ; thus, if the temperature is 30 de* 
grees at 6 o'clock in the morning, 60 degrees at noon, and 48 at 6- 
o'clock in the evening, many persons add 30, 60, and 48 together, and di- 
vide by 3 to ^\ the average temperature of the day; on* the contrary, 
we mast add half of 30 and 48 to 60, and divide by 13, the number of in- 
t0ivab. If 90 Mblc II. of wstor run «vM a dam ia ia> ■econkd^ at 6 

How do we proceed to get the surface of an oblong irregular piece f 
How also can we get the sarface ? 

How do we finclthe average breadth? Why i» this wfty correct? 

What is the usual way of finding the average breadth ofa lonff irregu- 
lar piece ? What is said of this course ? If the temperature hie 30 ae- 
grees at 6 o*^clock in the morning, 60 degrees at noon, and 48 degrees at 
6 a'clock in the evening, what is the usnal^ and what is the correct way 
to set the average temperature of the day ? 

If SO cubic fl. of water run over a dam in a second, at 6 o'clock in tiie 
morning, 16 cubic ft. at 10 o'clock, 14 at 2 o'clock, and 18 at 6 o'clock 
ia the evening, what is the usual, and what is the correct way to get 
iAe avenge number of cubic fl. a aecond ? 
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o'clock in the morain^j 16 cubic fl. at 10 6*clock, 14 cubic ft at 2 o*clock, 
and 18 cubic ft. at 6 o'clock in the evening, many persons add 20, 16, 
14, and 18 together, and divide by 4 to get uie average number of cubic 
ft. passing over the dam in a second; on the contrary, we must add 
half of 20 and 18, to 1^ and 14, and divide by 3, the number of intervals. 
There are many other cases where the learner will see the propriety of 
averaging in a similar manner. 

To find the surface of an irregular figure of 4 sides, br~ 
of a figure of 5, 6, 7, &c., sides, 

Divide it into triangles, and the sum of their surfaces unil 
he the surface of the figure. 

Figure 8. 

The curved li^e that bounds a 
circle is called the circunference. A 
line drawn through the centre of a 
circle, touching the circumference 
at both ends, like the line A B, is 
called the diameter. Half the di- 
ameter is called the radius. 

The circumference of a circle has been found by calcu- 
lation to be about 3.14159 times the diameter ; for rough 
calculations it may be reckoned 3 times the diameter. 

Let us imagine a great number of triangles, very small 
indeed, to be formed in a circle, with their tops in the cen- 
tre, and having for bases portions of the circumference so 
small. that they may be considered straight \ine^. The 
surface of each triangle is equal to half the product of its 
base by its altitude, the altitude being the radius ; the sur- 
face of all these triangles, then, or 

The surface of the whole circle, is equal to 

Half the product of the circumference by the radius. 

Lesson 169. 
1. How many square feet are there in a house lot 51 ft 



How do we find the surface of an irregular figure of 4 sides, or of a 
figure of 5, 6, 7, Slg. sides .' 

What is called the circumference of a circle ? Diameter i Radius } 

The circumference has been found by calculation to be how many 
times the diameter ? For rough calculations how ma^ \tVs^\«:^Vsr»sA^. 
How do we proceed to find a method o€ oV>\jBiiivn^V}tv<& %\«^^<5R^1^^s«53»*. 

Wlul is the furface of a ciLtoVe equal to? 
18* 
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9 ia. long, and S2 ft. 6 in. wide, mid what will it cost -at 
9,55 a sq. ft. ? 

Ans. 1,681.875 sq. ft., and it will cost $925.03. 

' Jfote. See note after example 6, lesson 107| in Redaction of Com- 
pound Nomben. 

~ 2. How many acres iu?q &»re kk a piece of ground 60 
rods square ? Ans. 22^. 

3. How large is the surface of one side of a hoard 18.67 
ft. long, and 1.25 ft. wide ? Ans. 23 j^ sq. ft., about. 

4. How many square yards are there in a piece of cloth 
27 1- yards long, and |- of a yard wide ? Ans. 24.28, about. 

5. How much will it cost to plaster the ceiling of a room 
19 ft. 6 in. long, and 15 ft. wide, at 10 cts. a sq. yd. ? 

Ans. $3.25. 

6. There is a house that has 12 windows 5 ft. 9 in.4iigh, 
and 3 ft. 3 in. wide, and 7 windows 5 ft. 3 in. high, and 3 
ft. 2 in. T^ide ; what will the glazing of these windows cost 
at $.20 a sq. ft. ? Ans. $68. 12^, 

7. How much must I give for paving a yard 60 ft. 4 in. 
long, and 67 ft. wide, at $.40 for every 100 sq. ft. ? 

Ans. $13,76. 

8. What is the surface of a field in the form of a paral- 
lelogram 16 rods 9 ft. long, and 5 rods wide, measuring 
square across ? Ans. 22,522|- sq. ft. 

9. A man bought a house lot in a triangular shape^ the 
altitude being 40j^ ft., and the base 73f ft. ; how much did 
it cost at 30 cents a sq. ft. P Ans. $447.52^^. 

10. What is the surface of a trapezoid, one of the paral- 
lel sides being 35.6 ft., the other 91.4 ft., and the distance 
between them 10 ft. ? Ans. 635 sq. ft. 

11. If a piece of land be 40 ft. long, and measuring the 
breadths at every 10 ft. you find them to be as follows ; 
8 ft., 5 ft., 2 ft., 11 ft., and 13 ft., what is the surface of 
the whole piece ? Ans. 285 sq. ft. 

12. What is the surface of a circular fish pond 50 ft. in 
diameter ? Ans. 1,963.49 sq. ft., about. 

Explanation. What is the circumference of the pond ? 

Lesson 170. 

1. What is the surface of a semicircle, or half a circle, 
/ike half of Hgure 8, lesson 168, the diameter of the circle 
lfe/jj£r 12 a. > Ana. 56.54^ %«v- ^m ^wwarly 
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2. What is the surface of a quadrant, or quarter of a 
circle, the diameter of the circle being 5^ rods ? 

Ans. 5.94 sq. rods, nearly. 

3'. What is the diameter of a circle in feet and decimals, 
the circumference being 18 fl. 9 in. ? Ans. 5.968 fl., about. 

4.. The surface of a field in the shape of an oblong 
square, is 1 acre, aad its length is 16 rods ; what is its 
breadth ? Ans. 10 rods. 

5. A parallelogram containing 2S5 sq. ft. is 1^ ft. 6 in. 
wide ; how long is it ? Ans, 18 ft. 

6. A triangle containing 3 acres^ hai a base 20 rods 
long ; what is its altitude ? Ans. 32 rods. 

7. How many square yards of papering are there in- a 
room 18 ft. long, }6 ft. wide, and 10ft. high, if we deduct 
the space occupied by 2 doors, each 7 ft. high, fuid 3 ft. 
10 in. wide, by 2 windows, each 5 ft. 4 in. high^ and 3 ft. 
6 in. wide, by a fireplace 5 ft. square, and by a mop-board 
10 in. wide, extending entirely around the bottom of the 
room, except the spaces ocNcupied by the doors find fire- 
place ? Aas. 57.543, about. 

Tlgare 9. 



8. Find'tbe surface of 
figure 9, divided by the 
dotted lines into 3 triangles, 
whose bases and akitudea 
are nytrked. 

Ans. 4 A. 3 qrs. 10^ sq. 
rods. 



9. How many yards of carpeting,. 1 yd. wide, will be 
necessary for a room 20 ft. long, and 18ft. 9 in. wide, if 
we deduct the space ocoupied ^ by thi(» hearth, which is 5 ft. 
long, and 4 ft.' 2 in. wide f Ans. 39.352 nearly. 

10. How much cloth ^ of a yd. wide, is equal to 26f 
yds. 1| yd. wide ? Ans. 40^ yds. 

11. How many square miles, and how many acres are 
there in 6 miles square ? 

Ans. 36 sq. miles, and 23,040 9iCTe% 

12. How much land is there in a piece 100 ft. long, the 
tNreadths measured every 20 ft. being as follows ; 7 ft., 11 
ft., 5 ft., 6 ft., 16 ft., and 19 ft. ? kx^, V^^^^ «^j V 
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Lgsdok 171. 



f^^iire 10. 



A square block like figure 10, 
ia called a cube. 
By examiniDg the figure, we 
^ find as we did in Compound Num- 
I bere, that the surface, of the top 
I containa 3 times 3, or 9 sq. ft. 
I If we take a piece off from the 
top 1 ft. thick, we find the quan- 
tity in it to be once 3 multiplied 
by 3, or 9 cubic ft. ; if we take 
a piece off 2 ft. thick, we find the 
quantity to be 2 times 3 multi- 
plied by 3, or 18 cubic ft , and if we take the whole we 
find the quantity to be 3 tunea 3 multiplied by 3, or 311 
cubic ft. 




Therefore, to get the quantity in a cube, 
Multiply tke length, breadth, and thickness together. 
Figars 11. Tigi 



A body of unifonn shape 
and size, whose ends are cut 
ofTperpendicutarto its length, 
is called a right prism, or sim- 
ply a prism. Thus, a brick 
18 a prism, a square stick of 
timber ia a prism, a stick of 
timber hewed 3 aquare, that 
is, triangular, like figure 11, 
ia a prism, also a stick hewed 
S, 6, 7, 8, &c. square, is a 
prism, &c. 

However, if the b«dy be round, like figure 12, it is call- 
ed a right tylinder, q^ simply- a cyiinder. Thua, a grind- 
atone ia a cylinder, a round ~stick of timber is a cylin- 



3 



What ia called ■ cube ? 

What do -ne find by eismining figure 10, teSMiil 171 i 

How do we get the qnanlity in a cube > 

What is calfed a right priun, or simplj a priam i What things at^ 
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Now if we take b piece out of figure )0 in the shape of 
a prism, say 2 ft. wide, 1 {t. thick, and 3 ft. long, it is 
plain tliat the surface of the end multiplied by S, gives the 
number of cubic feet the piece contains. A pnsm of 3 
sides, or of 5, 6, 7, &c. sides, or a cylinder, is evidently 
equal to a prism whose ends contain tbf same surface, hut 
which ore square. 

f Therefore, to get the quantity ia a prism or cylinder. 
Multiply the surface of one end by the lejigth. 
figsis 13. Tlgan H 

When the ends of 
a prism or cylinder 
are not perpendicu- 
lar to its length, but 
are parallel to each 
olher, as in figures 
13 and 14, the prism 
IS called an oblique 
prMM, and the cyl- 
inder an oblique eyl- 
mder. 

If we cut a piece square off from the bottom of nn ob- 
Kque prism, or an oblique cylinder, and place it on the 
top, as the dotted lines in figures 13 and l4 represent, we 
form a right prism, or a right cyhnder, of the same length 
and size as the oblique prism, or oblique cylmder. The 
same can ho done in an oblique priam whose ends are tri- 
angular, or in any other shape. 

Therefore, to get the quantity in an oblique prism, or 
cylinder. 

Multiply the surface of one end of a right prism, or ct/Iin- 
der, of the itme size, by the length. 

How do we piooeed to find a method of obfaining the qtuntjly in a 
priim, or cylinder P '' 

How do we get the qdontity in ■ piiim, or cylinder ? 
""" ' '.n oblique priBm, "■'" " ' 
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Lesson 173. 
Figure 1G> Figara 16. Figoie 




#A body that tapers regularly from its bottom, or base,' 
till it comes to a point, like figuresI5, 16, and IT, is called 
a pyramid. If the base, however, be round, as in figure 
18, the body is called a cone. 

If the top of a pyramid or cone be cut off parallel to the 
base, what remains is called the frustum of a pt/ramtd or 
amt. ^ 

It is plain that alt pyramids and cones, which have the 
same height, and whose bases have equal surfaces, are 
equal in size, since they all taper regularly from their 
bases. 

Figure 19. _ To discover bow to, measure a pyramid, 
take off part of a 3-sided prism, like fig- 
ure 19, by cutting from the comer B 
down to D and F ; cut the figure that re- 
mains from B through to A and F. The 
first part we cut off, is a pyramid that has 
the same base as the lower end, or base 
of the prism, and is as high as the prism. 
Th^t part of the remainder, cut off at the 
right, is also a pyramid, which, when 
placed upside down, has the some base as 
the upper end of the prism, and is as high as the prism, 

Whit it c^ned a pyramid .' A cone P ' 
What ii called the fcnatum of a p;iamid or cone 7 
What ii aaid of all pjiamidB and cones which bave the ume heigbt, 
uid ntioee baeea hare equal surfaces P 

How do ve proceed to find a method of obtBining tiie quantity in a 
pjtamid or cone } 
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IlieBe two pjramide, then, sre of the same size, since their 
bases and heights are equal. With regard to the third 
piece, cut off at the left, let us first suppose the prism turn- 
ed down on the further side ; the pyramid cut ofT at the 
right, now has a base composed of half of the further aide, 
or face of the prism, and the piece, or pyramid, cut off at 
the lefl, has a base just as large, being composed of the 
<(ther half ; besides, it is just as high, smce it tapers regu- 
larly up to the point B, the present top of the pyramid cut 
off at the ri^ht ; it ie therefore just as large. The one at 
the right being just as large as the first one cut-off, it fol- 
lows that a triangular prism is composed of three pyra- 
mids, equal to the pyramid whose base is one end of the 
prism, and whose height is the same^as the length of the 

Therefore, as the quantity contained in a prism is equal 
to the product of the surface of one end by the length. 
The quantity contained in a pyramid, or cone, is equal to 
One third of the proiiucl of Us boat by its height. ' 

Figure 90. The surface of a sphere, globe, or 

= =T7^^ ball, like figure 20, has been found 

by calculation to be equal to 
z^ _ Thcprodudofitteireuiitferenctby 

^^fc. -^7C its diameter. 

This being the case, let us suppose 
a globe divided into a great number 
of pyramids, very small indeed, whose 
bases are at the surface of the globe, 
and tops in the centre, the height of each beiiig the radius, 
or i of the diameter. ■ The quantity in each pyramid is 
equal to ^ of the pi:oduct of the radius by the base. 

Therefore, the quantity in all of the pyramids, or in the 
whole globe is equal to 

One third of the product of the raddks by the surface. 

What ia the qaantltj cantoined in a pjTBinid or cone eqaal to? 

What haa IKe sorftce of a sphere, globe, or ball been found bj calcn- 
laUon to be equal to P 

How do we proceed lo find a method of obtaining the quantity in a 
globe? 

To what is the qaantity in a globe e(;ua\? 



$]$ ME373URATION. 

We eno measure a large body of almost any i^ape by 
dividing it into prisms, pyramids, and frustums, and the 
quantity in the sever^ prisms, - pyramids, and frustums, 
will be the quantity contained in the body. 

If the body bte very irregular, like a large rock,, find the 
average length, breadth, and thickness, and then find the 
quantity in it as though it was a prism. 

A small irregular body can be measured by immersing 
it in a vessel containing water enough to cover it, say in a 
cylindrical vessel, like a pail, tub, &c. ; the space filled by 
the rising of the water will evidently be the quantity con- 
tained in th^ body# 

Lesson 173. 

1. How many ciibic feet are there in a pile of bricks in 
the form of a caibe, 6 ft. 6 in. long, 6 ft. 6 in. wide, and 6 
ft. 6 in. high ? Ans. 274^. 

2. How many cubic feet, and how many feet of wood are 
there in a cubic pile of wood, measuring 4 ft. on each side ? 

Ans. 64 cubic ft. and 4 ft. of wood. 

3. How many cords of wood are there in a load 8 ft. 
long, 4 ft. 5 in. wide, and d ft. 4 in. high ; and what is it 
worth at 86 a cord ? Ans. 1.4675 C. and it is worth $8.74^. 

Explanation, We cannot in practice get the length, 
width, or height^ of a load of wood nearer than ^ of a foot, 
so in measuring wood when we change inches to decimals, 
we should omit all decimals less than . 1 of a foot. 
. 4. A pile of wood containing 5 C. 5 ft. of wood, is 20 ft. 
long, and 4 ft. wide ; how high is it ? Ans. 9 ft. 

5. What quantity is there in a load of wood 7 ft. 2 in. 
long, 4 ft. 6 in. wide, and 4 ft. 7 in. high ? 

Ans, 1 C. 1.316ft. 

6. How many cords of wood are there in a pile 30.4 ft. 
long, 4 ft. wide, and 4.3 ft. high ? Ans. 4.086 C. 

7. A stick of timber is 36 ft. 8 in. long, 2 ft. wide, and. V 
ft. 3 in. deep ; bow mueb is it worth at 99 a t<m ? - 

Ans. 1^16.06. 

8. A stick of timber, hewed 3 square, is 28 ft. long, the 



How (!aa we measure a large body of almost any shape ? ^ 
What if the body be yery ineffular, like a laree rock ^ 
How can ^ small ktegulai body be measured^ 



AfEMSURATION. 317 

Inase of tke triaAgle composing the end is 3 ft., and the alti- 
tude is 1 fl. 4 in. ; how many cubic feet does the stick con- 
lain ? / Ans. 66. 

9. How many cubic feet are there in a barn 40 ft. square 
at the bottom, and measuring 20 fl. from the ground to the 
eaves, and 35 ft. from the ground to the top of the roof ? 

Ans. 44,000. 

10. A laborer dug a cellar 30 ft. long, 22 ft. wide, and 8 
ft. deep, and was paid 6 cents for every cubic yard exca- 
vated ; what sum did he receive ? Ans. $11.73. 

1 ] . JIow many cubic feet are there in a grindstone 5 in. 
thick, and 4 ft. in diameter, making no allowance for the 
eye ? « Ans. 5.236, nearly. 

12. How many tons are there in a pine log 42 ft. long, 
and 4 ft. in diameter ? Ans. 10.556, nearly* 

Lesson 174. 

1. There is a wedge 1 ft. 2 in. from the point to the centre 
of the head, the head is 2^ in. thick, and the breadth of 
the wedge is 3 in. ; 4iow many cubic inches are there in it ? 

Ans. 52.5. 

2. The ends of a stick of timber 20 ft. long, 1^ ft. broad, 
and H ft. thick, are sawed off parallel to each other, but 
bevelling, like figure 13, lesson 171 ; how much is the 
stick worth at $8 a ton ? Ans. $6. 

3. How many cubic feet are there in a cylindrical stick 
of timber, 41 ft. long, and 2 ft. 3 in. in diameter, whose 
ends are cut oft* parallel to each other, but oblique, to the 
direction of the stick, like figure 14, lesson 171 ? 

Ans. 163.019, aboat. 

4. Supposing the largest Egyptian pyramid to be 700 ft. 
square at the base, and 500 ft. high, how many cubic 
yards does it contain, and how much would the cost of 
erecting it be at $2 a cubic yard ? 

Ans. it contains 3,024,691.358 cubic yds., about, and 
the cost of erecting would be $6,049,382.7^. 

5. The V surface of the base of a triangular pyramid is 
21.25 sq. ft., and the height is 18.33 ft. ; how many cubic 
feet does it contain ? Ans. 129.8375. 

6. A certain church has a steeple shaped like a cone, 
12 ft. in diameter at the base, and 44.5 ft. high ; how 
many cubic feet are there in it ? Ans. 1,677.609, about. 

7. A steeple has a gilded- ball on the top 2.25 ft. iadi- 

19 
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ameter ; how many square feet of gilding are tiiere on the 
ball, and how many cubic feet are there in it ? 

Ans. 15.904 sq. ft. of gilding, about, and 5.964 cubic ft. 
in it, about. 

8. How many cubic feet ai-e there in a rock, the aver- 
age length of it being 18.5 fl., breadth 11 fl., and thickness 
9.33 ft. ? • Ans. l,898.,655. 

9. There is a chum 1.5 ft. in diameter at the bottom, .8 
of a ft. in diameter at the top, and 3.5 ft. high ; how many 
cubic feet of cream will it hold ? Ans. 3.748, nearly* 

Explanation, How much is the diameter of the churn 
contracted in rising 3.5 ft. } How many feet then must it 
rise to taper out to a point, and form a cone ? How many 
cubic feet will the whole cone contain ? How many cubic 
feet will the little cone formed on top pf the chum con- 
tain ? Then how many cubic feet does the churn contain ? 

10. How many wine gallons does a churn contain that is 
16 in. in diameter at the bottom, 10 in. in diameter at the 
top, and 36 in. high ? Ans. 21.053, nearly. 

Lesson 175. 

1 . There is a tub 3 ft. deep, 4 ft. in diameter at the top, 
and 3 ft. at the bottom ; how many wine gallons does it 
contain ? Ans. 217.38, about. 

Explanation, Imagine it to continue downward until it 
comes to a point and forms a cone. 

2. The top of a pyram^id was taken off so as to leave a 
portion 18 ft. high, 8 ft. square at the base, and 2 ft. 
square at the top ; how much did the portion left contain I 

Ans. 504 cubic ft. 

3. How many square feet of surface has a cubic block 
of wood, each side of which is 2 ft. square ? 

Ans. 24 sq. ft. 

4. How many square feet of boards, 1 in. thick, will 
make a box measuring on the outside 4 ft. long, 1.5 ft. 
wide, and 2 ft. high ? ' Ans. 31|^. 

Explanation, Observe that the boards at the top, bot- 
tom, and sided overlap those at the ends 1 inch, and that 
the boards at the top jmd bottom overlap those at the sides 
1 inch. 

5. What is the surface of a 3-sided prism, not including 
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the ends, which is 12ft. long, one fiice or side being 2^ ft. 
broad, another 1^ ft., and the third 1ft.? Ans. 60 sq. ft. 

6. How many square feet of bark are there/ on a log 20 
ft. long, and 3 ft. in diameter ? Ans. 188.495, about. 

JW>te. Suppose the convey surface of a cylinder to be divided into 
oblong squares of the same length as the cylinder, and very narrow in* 
deed ; if we now multiply the breadth of each by the length, we get its 
surface. Therefore, 

If we multiply the sum of gU the breadths , or the entire drcumjerenct 
of the cylinder f by the length, toe get the whole eoftvez surface* 

7. There is a pyramid with a base 13 Q. square, and the 
altitude of each triangle composing the sides is 23 ft. ; 
what is the surface of the pyramid, not including the base ? 

Ans 598 sq. ft. 

8. What is the surface of a cone, not including the base, 

the slant height being 18 ft., and the diameter of the base 

6 ft. ? Ans. 169:646 sq. ft., nearly. 

JVbCe. Suppose the convex surface of a^cone to be divided into a 
great number of triangles, very small indeed, the tops of which shall be 
at the top of the cone, and the bases at the bottom ; it is plain that the 
surface of each of the tiiangles will be equal to one half of the product 
of its base multiplied by the slant heigbt of the cone. Therefore, 

Jfice take hatfthe product of the sum of all the bases, or the circuTttfer- 
ence of the base of the cone, multiplied by the slant height of the conCf we 
get the surface qfaUthe triangles, or the whole convex surface of the cone. 

9. A cone 4 ft. in diameter at the base is cut off where 
the diameter is 2 ft. ; what is the convex surface of the re- 
maining part, if the slant height of it is 7ft.? 

Ans. 65.973 sq. ft., about. 
Explanation, What was the convex surface of the 
whole. cone ? Of the part cut off at the top ? 

10. If the earth or globe is 7,920 miles in diameter, how 
many square miles are there in the surface of the northern 
half of it ? Ans. 98,630,315.488 sq. miles. 

Lesson 176. 

Boards are usually sawed 1 inch thick ; and when we 
say 5, 10, 20, &c., feet of boards, we mean 5, 10, 20, &c., 
square feet 1 inch thick. 

How do we proceed to find a way to obtain the convex sur&ce of a 
cylinder ? 

How do we get the convex surface of a cylinder ? 

How do we proceed to find a way to obtain the convex surface of a 
cone ? 

How do we get the convex surface of a cone ? 

How are boards usually sawed ? What do w« taR»si'«\>Kti^^«c|'^-» 
10, 20, &c., feet of boards ? ^ 
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Pbmk^ aoud joists 9re sawed tliidcer ; wlij^n inre a^j 
tkfiTid are $, 10, 20, &9., feei mi 9 {^anjs or joist, ii^e 01^99 
th.ere ar/e ^, IQ, 90, &c,, feet of bo9if,49 1 ii^cb thick in the 
planJk ,or joist. 

Round timber is often Qieasured by the following arbi- 
trary rule. 

Multiply ^ of the average girt of the log by itself and this 
product by the length. 

JVbte. ThJ0 rule 19 imeorzect, eivipg about } less than the true quanti- 
ty ; } l:!eing §iUowed for waste from Caots, croojis, &q, 

j., Hoaur mapy feajt ar^ tber^ in a pile of 40 bo^ds^ each 
being 19 fl. 4 in. Jlopg, 1 ft. 3 in. wide, and 1 in. thicfc ? 

Ans. 966J. 

2. How many feet are there in 2 planks 33 fl. lopg, 2 ft. 

3 in. wide, and 3 in. thick ? Ans. 445.5, 

3. A mjan bought 20 pine joists, each of which was 18 fl^, 
long, 5 in. wide, and 3 in. thick, at $20 a thousand feet ; 
what did they cost him ? Ao^. $9. 

4. What sum must I ^ve for 50 pme planks 30 ft. long, 
2.5 ft. wide, and 4 in. thic}c, at $16 a thousand feet ? 

Ans. $240. 

5. There is a pine log ,30 ft. long, the average girt of 
which is 10 ft. ; how many cubic feet does it contain by the 
preceding arbitrary rule ? Ans. 187.5. 

6. If you work by the preceding arbitrary rule, how 
many tons will there be in a stick of round timber 40 ft. 
long, with an average girt of 8 ft., 40 cubic ft. being reck- 
oned to a ton ? Ans. 4. 

7. What sum must you receive for building a wall 87 ft. 
long, 7 ft. thick, and 12.5 ft. high, at $1.80 a perch, there 
being 24f cubic feet in a perch ? Ans. $553.64, 

8. There is a brick house 48 ft. long, and 26 ft. wide ; 
the walls are 19 ft. high, and 1 ft. thick ; the gable ends 
are 15 ft. high, and 8 in. thick ; there are 2 doorways 8 ft. 
l|igh, and 5 ft. wide, and 18 windows in the lower part, and 

4 in the gable ends, each being 6 ft. high, 3| ft. wide ; 
now how many bricks are there in the house, making no 
allowance for the lime, a brick being 8 in. long, 4 in. wide, 
and 2 in. thick ? Ans. 67,014. 

9. How many cubic inches are there in a marble image. 

How are planks and joists sawed ? What do we mean when we say 
there are 5, 10, 20, &c., feet in a plank or joist ? 
Becite the arbitrary rule by which rouna timber is usually measured. 
9f!&at ia said of the correctness of this lule ? 
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which, being Immersed in the water contained in a paU 10 
in. in diameter, caused the water to rise 1 in. ? 

Ans. 78.64, nearlj. 
10. A stone being immersed in some water contained in 
a box 12 in. wide and ^ in. long, caused the water to rise 
2j- in. ; how many cubic inches were there in the stone ? 

Ans. 600. 
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Lesson 177. 

To gauge a cask, that is, to find how much it holds. 

Find on the inside in inches, the length, the bung diameter, 
and the head diameter ; then if the staves be much curved bc' ^ 
tween tlu bung and head, add to the head diameter ^ of the 
difference between the bung and head diameters ; but if the 
staves be but little curved, add ^ of the difference ; the sum is 
found by experience, to be about the diameter of a cylinder of 
the same length and capacity as the cask; the quantity conr 
tained in the cylinder is the quantity the cask will hold, 

Jfote 1. We are generally obliged to take ail the dimensions, except 
the bung diameter, on the outside ; when such is the case, we must 
make a proper allowance, say from 1 to 2 inches for the thickness of the 
two heads ; and the head diameter, measured within the chimes, must 
be diminished from .3 to .6 of an inch, on account of the greater thick- 
ness of the stave inside of the head. Observe that the average of the 
two head diameters must be taken when they are unequal. 

JSTote 2. In gauging, we can consider the circumference of a circle 
3.14 times the diameter ; this will be near enough, i 

1. How many wine gallons will a cask hold, whose 
staves are moderately curved, the head diameter being 16 
in., bung diameter 20 in., and length 28 in. ? 

Ans. 32.2, about. 

Explanation. What is the diameter of a cylinder of the 
same length and capacity as the cask ? How many cubic 
inches does such a cylinder hold ? How many wine gal- 
lons are there in this number of cubic inches ? \ 

What is the rule for gauging a cask ? 

How are we generally obliged to take all the dimensions of a cask ? 
When such is the case, what allowances must be made ? If the two 
head diameters are unequal, what is to be done ? 
In gauging, how can we consider the circum&cexikc.^ ^1 *«. ^\s.Oy&\ 
19* 
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2. How manj birali^ of salt will a cask hold, wkose 
length is 42 in., head diameter 26 in., and bung diameter 
93 in., the staves being much curved ? Ans. 14.4, about. 

3. How many imperiai gallons of milk are there in a 
cask, whose length is 25 in., bung diameter 19 in., and 
head diameter 16 in., the staves curving but little ? 

Ans. 22.4, about. 

4. What number of beer gallons will a cask hold, whose 
length is 33 in., bung diameter 22 in., and head diameter 
16 in., the staves curving moderately ? Ans. 35.3, nearly. 

5. How many bushels of wheat are there in 500 casks, 
the length of each being 48 in., the bung diameter 36 in., 
the head diameter 28 in., and the staves much curved } 

Ans. 9,734.6;, about. 

Lesson 178. 

To find the quantity of liquor in a cask which is not full. 

Set the cask uprtgkt ; then if the liquor filh less than j^ of 
the cask, consider the'space filled' as ^ of a cask, and calculcUe 
the^qiumtity accordingly. If the liquor Ji lis more than J of 
the cask, consider the hollow space as ^ of a cask, and then 
to find the amount of liquor, subtract the quantity in the hoi* 
low space from the whole contents of the cask.^ 

Jfote. When casks lie on one side, gangers employ certain arbitrary 
rules to find the empty space in them. These rules, which are not very 
correct, may be learned by practice. 

« 

1. There is a barrel 34 in. long which contains a quan- 
tity of molasses ; when placed on one head, the surface of 
the liquor is 8 in. high ; the head diameter of the barrel is 
16 in., and the diameter at the surface of the molasses is 
17.8 in. ; what quantity of molasses does the barrel contain 
if the staves are much curved ? Ans. 8 gals., about. 

2. How much wine is there in a cask standmg upright, 
the height of the cask being 30 m., the height of the wine 
14 in., the head diameter 15 in., and the diameter at the 



How do we find the quantity of liquor in a cask which is not full ? 
How is the empty space found when casks lie on one side ? 



TOMKAGE QF VESSELS. 239 

Biurfiice of the liquor 18 fai., the stave* being, much, curv- 
ed ? Aas. 13.7 gals,, about. 

3. A cask of water 29 in. long, when placed on one 
head, lacks 6 in. of being full ; the head diameter is 15 in., 
the bung diameter 18 in., and the diameter at the surface 
of the water 16 in. ; how many imperial gallons of water 
are there in it, if the staves are much curved ? 

Ans. 1 9. &, nearly. 

4. How many bushels of wheat are there in a hogshead 
standing upright, with staves moderately curved, the height 
being 46 in., the height of the wheat 25 in., the head di- 
ameter 26 in., the bung diameter 36 in., and the diameter 
at the surface of the wheat 34 in. ? Ans. 9.9, about. 
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The following arbitrary rule is employed, at present, to 
find the number of tons a vessel will carry. 

Subtract 4 9f ^^ breadth of iJie vessel from the length ;' 
then multiply the remainder, the breadth, and the depth together, 
and divide the product by 95. , 

The length, breadth, and depth are measured in -feet 
and decimals of a fo6t, as follows. The length from the 
fore part of the main fetem to the after part of the stern 
post, above the upper deck ; the breadth at the broadest 
part above the main wales ; the depth in single decked ves- 
sels, from the under side of the deck plank to the ceiling 
of the hold ; but in double decked vessels ^ of the breadth 
is called the depth. 

JVbte. In some places ship carpenters, to find the number of tons, 
multiply the length of the keel, the breadth, and depth together, and 
diyide the product by 95. 

1 . A ship carpenter built a schooner, which is a single 
decked vessel, on contract ; the length was 84.4 ft., the 
breadth 24 ft., and the depth lOHt. ; how many tons were 

to be paid for ? Ans. n6|^. 

,- ^ . 

Recite the arbitrary rule employed, at present, to find the number of 
tons a Tesael will carry. 
Bow are the length, breadth, and depth, meaBUied'. 
In some places how do ship carpentera &Ki^ \2kv& xraxc^Mx ^^ \»ga.x 
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2. What is the tonnage of a doable decked vesfliel, the 
length being 106.2 fl., and the breadth 27 ft. ? 

Ans. 346|4 tons. 

3. What is the tonnage of a double decked vessel, the 
length being 150 ft., and the breadth 36 ft. ? 

Ans. 875^f tons, about 

4. How many tons will a single decked vessel carry, 
whose length is 75 ft., breadth 20^ ft., and depth 9ft.? 

Ans. I19f|. 

5. What number of tons are there in a sloop, which is a 
single decked vessel, 60 ft. long, 18.5 ft. wide, and 7.2 ft. 
deep ? Ans. 68|-|, about. 

6. How many tons are there in a double decked vessel, 
the length being 190 ft., and the breadth 44 ft. ^ 

Ans. 1,667, nearly. 
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Lesson 180. 

If a number be multiplied by itself, the product is called 
the square of that number ; thus, 4 is the square of 2, 25 
is the square of 5, &c. 

That number, which multiplied by itself will produce* a 
certain other number, is called the square root of this other 
' number ; thus, 2 is the square root of 4, 5 the square root 
of 25, &c. 

The square of a number is easily found, being obtained 
by multiplying the number by itself, but it is more difficult 
to get the square root of a number ; however, when the 
square root is a whole number, not exceeding 10, it is 
readily found by trying a few times. 

Examples to be performed in the tfiind. 
What is the square root of 49 ? Of 36 ? Of 64 ? Of 25 > 
Of 81 ? Of 16 ? Of 100 ? Of 9 ? Of 4 ? 

What is called the square of a number ? What is the square of 2 ? 
Of 5? 

What is called the square root of a number ? What is the square 
root of 4? Of 25? 

What is said of the ease of finding the square and square root of a 
m/jnlfer.'' 
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20 7 
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400 


140 49 
140 
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When the square rdot of annmberieiKeeeAs 10, tiiis hHui- 
;fier of pbtaifiipg it is tedious ; for instance, if the aqyare 
t4!K4. of 1j69, of 256, of 3^1, or of 625, is required, we are 
pli^iged to try maxi^ times beliore w« find^a number which, 
ipaultiplied by itself, will produce either of them. In order 
to discover ^ oi^thQ^ of gating the square root with facil- - 
ity when it exceeds 10, we first observe how we find the 
square of a numbe^r i>»orje thaQ 10, say of 27. To make 
the operation iWOFe plain, we separate 27 intQ ,tw^ parts, 
?0and7. 

Explanation, We see that 
the square of 27 consists of 
20 times 20, of 20 times 7, 
of 7 tinles 20, and of 7 
times 7. 

Therefore, the square of 
a number containing two ^ 
400 280 49 figures, consists of 

The square of the tens^ 

Adding the fieveral products, tmce the product of the tens 

400 by the units, and the squ€are 

280 of the units. 

49 Now the square of 10 is 

— 100, the square of 100 is 

729 square of 27. 10,000, the square of 1,000 

is 1,000,000, &o. It appears 
then, that the square of units is found in the two right hand 
figures, because the ^square of 10, or 100, is the smallest 
number possible consisting of three figures ; the square of 
tens is found in the two next figures, because the square 
of 100, or 10,000, is the smallest number possible consisting 
of five figures. It can be shown in the same way, that the 
square of hundreds is found in the two figures at the left of 
the square of the tens ; that the square of thousands is 
found in the two figures at the lefl of the square of hun- 
dreds, &c. 

What if the sqaare root of a number exceeds 10 ? 

How do we proceed to discover a method of getting the square ro<yt 
with facility when it exceeds 10 P 

What does- the square of 27 consist of? 

What then does the square of a number containing two figures con* 
■ist of? 

Where is th^ square of units found ? Why ? Where is the aqpam 
of tens found ? Why ? What el«e oan be iikv«u\ 
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Let US find the square root of 7^9. 

OPERATION. Explanation, The square of the units 

729(27 Ans. ^^ *^® ^^^* ^^ ^^ ^^> ^^^ *^® square of 
4 the tens in 7. The greatest square in 7 

is 4, the square root of which is 2 ; this 

47)329 ^^^^ ^® place at the right like a quo- 

329 tient, subtract 4, the square of 2, from 

7, and bring down the 29. The remain- 
ing number, 329, contains twice the product of the tens by 
the units, and the square of the units; now twice any num- 
ber of tens multiplied by units, gives nothing less than 
tens, so if we divide the 32 tens in 329 by twice the tens 
already obtained, or 4, we shall get the number of units, 
or too large a number, since the square of the units usual- 
ly increases the tens a little. In fact, we get 8, which we 
place at the right of the 2, and also at the right of the 4 
we divided by ; we now multiply 48 by 8, which if 8 be 
right gives the square of the units and the product of twice 
the tens by the units. The result being 384, greater than 
329, we conclude that 8 is too large, we rub it out, substi- 
tute 7, and multiplying 47 by 7, obtain 329; 7 then is right, 
and 27 is the square root of 729. 

Lesson 181. 

What is the square root of 1,447,209 ? 

OPERATION. Explanation, The square of 

l'44'72b9( 1,203 Ans. *^® units of the root is in the two 

1 right hand figures ; the^ square 

...^^ of the tens is in the two next 

22) 44 figures, aiid so on. We there- 

44 fore begin at the right, and divide 

- 1,447,209 by dots into parts, of 

2403 ^ 7209 *^^ figures each. We find the 

' 7209 root of the two left hand parts, or 

of 144, just as before. This is 
evidently correct, since the square of the two first, figures 
in the root, is contained in 144. To get the remaining 
part of the root, consider the 12 already obtained as the 
tens, bring down 72, and divide 7 by twice 12, or 24, 



Explain how you find the square root of 729. 
ExpJaiJt bow yoa &nd the square root of 1,447,909. 
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which is contained in 7, times ; we place then at the 
right of 1% and considering 120 ais the tens, finish as 
before. 

From what precedes, we derive the following rule for 
obtaining the square root ; 

Begin at the right, and separate the number, by dots, into 
parts of two figures each. Find the greatest square in the 
left hand pari, write its root as you do a quotient, subir€Uit the 
square from the left hand part, and bring doum the two next 
figures at the rigM of the remainder for a dividend. Double 
the root already found for a divisor, and omitting th€ right 
hand figure of the dividend, find how many times the divisor 
is contained in the rest of it, and place the result at the right 
of the root already found, and also at the right of the divisor. 
Multiply the divisor thus increased, by the last figure in the 
root, subtract the product from ^e whole dividend, and bring 
doum the two next figures, and so on ; but j/*- the product be 
greater than the dividend, diminish the last figure in the root 
until the prodwt shall be equal or les», and then subtract it 
from the dividend. 

When a divisor is not contained in a dividend, the right 
hand figure of which is omitted, write in the root, and at 
the right hand of the divisor, and bring down the next two 
figures, and divide as before. 

To prove the Square Root, 

Multiply the root by itself, and the original number will 
ividenily be produced y the work be right. 

Lesson 182. 

1. What is the square root of 256 ?> Ans. 16. 

2. What is the square root of 324 ? Ans. 18. 

3. What is the square root of 97,476,129 ? Ans. 9,873. 

4. What is the square root of 1,002,001 ? Ans. 1,001. 

6. What is the square root of 998,001 ? Ans. 999. 

6. A man bought a- square house lot, containing 2,025 

sq. fl. ; how long was each side of it ? Ans. 45 fl. 
— ft _- — - 

Recite the rule for obtaining the square root. 

What if a divisor is not contained in a dividend, the right hand figure 
•f which is omitted ? 
To prove the squaire root how do we proceed I 
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7. A farmer determined to set out 784 apple trfees m^ tiTt 
exact square ; how ma^iy rows will he have, and how many 
trees in a row ?' Aiis. 28 rows, and 28 trees in a row. 

8. I have 2 pieces of land, eftch in the shape of an ob- 
long square ; one is 80 ft. by 37, and the other 32 ft. by 
20 ; how long must the side of a square be tb contain as 
much as the two pieces ? Ans. 60 ft. 

9. A general formed 4,624 men into an exact square ; 
how many were there on one side of the square ? Ans. 68. 

10. I wish to put 1,250 sq. ft. of land into An oblong, 
square, the length of which shall be twice the breadth ; 
what will the breadth be ? Ans. 25 ft; 



Lesson 183. 

t. What is the square root of 0.36 ? 

oPERATioir. Explanation, In the first 

.03*60(.189 about Ans. P'^^® ^® observe that a num- 

} her must contain twice as 

___ many decimals as its root ; 

38 ) 260' # ^^^ ^^® square of the root, 

224} that is, the root multiplied by 

.. itself, contains twice as many 

369 ) 3600 decimals as the root. See 

3321 Decimal Fractions, lesson 

, 80. The number must there- 

279 remaihder. ^?^ contam two, ft)ur, six, 

eight,orten,&c.,deciknal», and 
.036 having three, we make it contam four, by annexing a 
0, which does not alter its vajue. See Decimal Fractions, 
lesson 76. It is evident we must now proceed to find the 
root as in whole numbers. After ol^taining two figures' of 
the roof, we have a remainder 36, and annexing two Os for 
a dividend, which amounts to the same thing a« bringing 
them down, had they been originally placed at the right 
of .0360, we obtain another figure. We can get as 
many more in this way as we think fit. There are evi- 
dently three decimals in the root, which we have obtained, 
as there are six in the number, including those annexed to 
the remainder, 36. 

■■■____ ■ ■■ ■ - - .^— ^» 

Explain bow example 1, lesson 183, is performed. 
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Therefore, when a number contains decimals, if they do 
not consist of two, four, six, or eight, &c., figures, 

^nex' a 0, and observe that there loill be half as many 
decimals in the root, as t» the number including the Os anneX' 
ed to the remainders, 

2. What is the square root of 3.3 ? 

OPERATION. Explanation, There be- 

3!30(1.816, about. Ans. ^^S ^^^ o»® decimal, we 

\ make another, and then get 

, the root as in whole num- 

28)230 bers, annexing two Os to 

224 ' each remainder, and con- 

tinning the operation until 

36 1 ) 600 ^^ ^^^^ ^^ sufficiently accu- 

361 ^**®- 

A separating dot comes 

3626) 23900 between decimals and whole 

21756 numbers, as there always 

will, since the decimals are 

2144 remainder. made to consist of two, four, 

six, or eight, &c., figures. 
Moreorer, it is plain that, as soon as decimals are brought 
down, we get decimals in the root, for the square of whole 
numbers never produces decimals, any more than the 
square of decimals produces ivhol6 numbers. 

Many whole numbers do not have an exact square root 
in whole numbers ; as 2, 3, 5, 6, 7, 8, &c. 

What is done when a namber contains deciouilfl, if tbey do not con* 
ust of two, four, six, or eight, &c., figures ? 

How many decimals will there be in the root? 

Explain how example 2, lesson 183, is performed. 

Where will a separating dot always come f Why .' When do we fpX 
decimals in the root ? Why ? 

What is said of whole numbers haying an exact root ? 



20 
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* 

3. What is the square root of 2 ? 

DPERA.TION. Explanation. After finding 

2(1.414, ahout. Ans. the greatest root in 2, there is 

1 1 remainder ; we can evidently 

carry the operation as far as 

24)100 proper by annexing two Os as 

96 decimals, to each remainder, 

and proceeding just as we should 

281) 400 were they originally placed at 

28 1 the right of 2. 

" Although we can obtain a 

2824) 1 1900 root as near as desirable by an- 

11296 nexing two Os as decimals, to 

. each remainder, and continuing 

604 remainder. the operation, still if the exact 

root is not found without adopt- 
ing this course, it cannot be found by it ; for the last 
figure in each dividend will always be 0, from which the 
units in the square of the next figure in the root are to be 
subtracted, and as the square of no figure can produce a 
number with in the units' place, there will always be a 
remainder. 

To multiply a common fraction by itself, that is, to get 
the square of it, we square the numerator and denomina- 
tor. See Common Fractions, lesson 7 1 . 

Therefore, to find the square root of a common fraction. 

Find the sqiiare root of the numerator and denomiwitar ; 
thus, the square root of -^ is J, of ^ is f , &c. 

However, in many common fractions, like J, f, f , &c., 
we cannot get the root of both the numerator and denomi- 
nator in whole numbers. In such cases, and in mixed 
numbers, it is best to change the fractions to decimals 
first, and then get the root. 

- -■ — — ---- ^ ^ 

Explain how example 3, lesson 183, is performed. 

What is said of obtaining an exact root by annexing two Os as deci 
mals to each remainder, &^. ? 

How do we get the square of a common fraction ? 

How do we nnd the square root of a common fraction ? What is the 
Square root of ^ ? Of | ? 

What course do we take with mixed numbers ; and what with com 
mon fractions, when we cannot get the root of both numerator and de- 
no/njjiator in whole numhera^ 
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Lesson 184. 

• 1. What is the square root of .0081 ? Ans. .09. 

2. What is the square root of 628.195 ? 

Ans. 25.0638, about. 

3. What is the square root of 895,372 ? 

Ans. 946.241, nearly. 

4. What is the square root of ^^ ? Ans. -ff , or |, 

5. What is the square root of -^ ? Ans. .433, about. 

6. What is the square root of 98^ ? Ans. 9.912, about. 

7. A square garden contains 6.25 sq. rods ; what is the 
length of one side of it ? Ans. 2.5 rods. 

8. A field in the shape of an oblong square, 5 times as 
long as it is wide, contains 2,672.05 sq. ft. ; how many 
feet wide is it, and what is its length .' 

Ans. width 23.117 ft., about ; length 115.585 ft., about. 

9. A field containing 61,322 sq. ft. is } as wide as it is 
long ; how wide is it, and what is its length ? 

Ans. width 214.456 ft., about ; len^h 285.941 ft., about. 
Explanation. It is j as long as it is wide. 

10. What is the square root of .00048 ? 

Ans. .0219, about. 

11. There is a field 20.25 rods square, which I have 
agreed to exchange for another field equally large, but 
which shall be three times as long as it is wide ; what will 
be the length and breadth of the field ? 

Ans. 35.073 rods, length, about, 11.691 roda breadth, about. 

Lesson 185. 

Figure 21. If a triangle has' a square comer, or right 

angle, the square of the side opposite the right 
angle will be equal to the sum of the squares 
of the two sides adjacent the right angle. 

For, if the sides adjacent the right angle 
are equal, as in figure 21, we see that the 
square of one of them contains two trian- 
gles, and is half as large as the square of 
the side opposite the right angle, which 
contains four triangles of equal size. If the two sides ad- 

If a triangle has a square corner or right an^Ie, how is the square of 
the side opposite the right angle to the sum of the squares of thft ^^ci^ 
sides adjacent the right angle P Explain vV. 




J 
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jacent the right angle are not equal, it can also be shown 
that the sum of their squares is equal to the square of the 
side opposite the right angle. 

1. A room is 18 fl. long, and 15 fl. wide ; what is the 
distance between the opposite corners ? 

Ans. 23.431 ft., nearly. 

2. The wall of a fort is 24 ft. high, and there is a ditch 
beside it 18 ft. wide ; how long must a ladder be to reach 
from the outside of the ditch to the top of the wall ? 

Ans. 30 ft. 

3. If the ladder be 20 ft. long, and the wall 16 ft. high, 
how wide is the ditch ? Ans. 12 fl. 

4. If the ladder be 25 ft. long, and the ditch 15 ft. wide, 
how high will the wall be ? Ans. 20 (t 

5. A certain field, in the shape of an oblong square, is 
40 rods long, and 36 rods wide ; what is the distance be- 
tween the opposite comers ? Ans. 53.814 rods, about. 

6. If 70U make a square with one side 6 ft. long, and 
the other 8 ft. long, what will be the length of a pole that 
will measure the distance from the end of one side to the 
end of the other ? Ans. 10 ft 

JfoU, Carpenteni OBually make a Bquare by fastening two pieoes of 
wood together, one 6 fl. long, and the other o ft. long, and maldng the 
distance between the two ends 10 ft. 

7. A carpenter building a bouse 24 ft. wide, wiidies to 
have the gable end 12 feet high; how long must the raifters 
be ? , Ans. 16.97 ft., about. 

Explanation. Make a figure of it on your slate. 

8. What is the distance between the opposite corners 
of a square field, containing 2 A. 1 qr. 32 sq. rods ? 

Ans. 28 rods. 

9. I wish to hew the largest square stick possible out 
of a log 16 in. in diameter ; what size will the end of the 
square stick be ? Ans. 11.3 in. square, about. 

Explanation, The diameter of one end of the log is the 
distance between the opposite corners of the square. 

10. If you have one pole 20 ft. long, and another 12 
ft., how long must a third be, so that they may form a 
right angle when put together in the form of a triangle, 
the 20 ft. pole being opposite the right angle ? 

Ans. 16 ft. 
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Lesson 186. 

If we mtiltipty a number and its square together, the 
product is called the cube of that number ; thus, 8 is the 
cube of 2, 27 is the cube of 3, &c. 

That number, which, multiplied by Its square, wUl pro- 
duce a certain other number, is called the cube root of this 
other number ; thus, 2 is the cube root of 8, 3 the cube 
root of 27, &c. 

The cube of a number is easily found, being obtained 
by multiplying the number and its square together, but it 
is more difficult to get the cube root of a number ; how- 
ever, where the cube root is a whole number, not exceed- 
ing 10, it is readily found by trying a few times. 

Examples to he performed in the mind. 

What is the cube root of 343 ? Of 216 ? Of 512 ? Of 
125 ? Of 729 ? Of 64 ? Of 1,000 ? Of 27 ? Of 8 ? 

When the cube root of a number exceeds 10, this man- 
ner of obtaining it is tedious ; for instance, if the cube root 
of 2,197, or of 4,096, is required, we are obliged to try 
many times before we find a number, which, multiplied by 
its square, will produce either of them. In order to dis- 
cover a method of getting the cube root with facility when 
it exceeds 10, we first observe how we find the cube of a 
number more than 10, say of 27. To make the operation 
more plain, we multiply the square of 27 in three parts, as 
we found it in the Square Root, lesson 180, by 27 in two 
parts, 20 and 7. 



What is called the cube of a number ? What is the cube of 2 ? Of 3 ' 

What id called the cube root of a number ? What is the cube root 
of 8? Of 27? 

What IB said of the ease of finding the cube and cube root of a num- 
ber ? • . 

What if the cube root of a number exceeds 10? How do we pro- 
ceed to discover a method of getting the cube root with facihty, when 
it exceeds 10 ? 

20* 



1^ CUfiE ROOT. 

OPERATION. 

400 280 49 Explanation, 8,000 is the 
20 7 cube of 20, 8,400 is formed of 

the square of 20 multiplied by 



2800 1960 343 7^ and of the product of 2 times 
8000 6600 980 20 by 7 multiplied by 20, mak- 

^^ . — ing 3 times the square of 20 

8000 8400 2940 343 multiplied by 7 ; 2,940 is form- 
ed of the product of 2 tisies 20 
Adding up the several prodacts. by 7 multiplied by 7, and the 
8 00 square of 7 multiplied' by 20, 

8 4 making 3 times 20 multiplied 

2 9 40 by the square of 7 ; 343 is the 

3 4 3 cube of 7. 



1 9,6 8 3 cube of 27. 

Therefore, the cube of a numbed containing two figures, 
consists of, 

The cube of the tens, three times the square of the tens 
muUiplied by the units, three tiines the tens multiplied by the 
square of the units, and the cube of the unks. 

Now the cube of 10 is* 1,000, the cube of 100 is 1,000,000, 
the cube of 1,000 is 1,000,000,000, &c. It appears, then, 
that the cube of units is found in the three right hand fig- 
ures, because the cube of 10, or 1,000, is the smallest 
number possible consisting of four figures ; the cube of 
tens is found in the three next figures, because the cube of 
100, or 1,000,000, is the smallest number possible consist- 
ing of seven figures. It can be shown in the same way, that 
the cube of hundreds is found in the three figures at the 
left of the cube of tens ; that the cube of thousands is 
found in the three figures at the left of the cube of hun- 
dreds, &c. 

Let us find the cube root of 1 9,683. 



Explain what the cube of 27 consists of? 

What then does the cube of a number, oontaiaiog two figures, con- 
sist of? ^ « 

Where is the cube of units found ? Why ? Where is the cube 
of tens found ? Why ? What else can be shown ? 
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OPERATION. 

19683 ( 27 Ans. 20 20 tens. 7 

8 20 3 7 



1200)11683 400 60 49 
11683 3 49 square of. 7 
— the units. 

3 times the square ofthe tens 1200 540 ^ 343 

7 240 



8400 2940 
2940 
343 



11683 



Explanation. The cube of the units is in 683, a!ld the 
cube of the tens in 19. The greatest cube in 19 is 8, the 
cube root of which is 2 ; this root we jJace at the right, 
like a quotient ; subtract 8, the cube of 2, from 19, and 
bring down the 683. The remaining number, 11,683, con- 
tains 3 times the square ofthe tens multiplied by the units^ 
3 time$ the tens multiplied by t]^ square of the units, and 
the cube ofthe units ; now 3 times the square of any num- 
ber of tens multiplied by units, gives nothing less than 
hundreds; so if we divide the 116 hundreds in 11,683 by 3 
times the square of the 2 tens, or 1 ,200, we shall get the 
number of units, or too large a number, since 3 times the 
tens multiplied by the square of the units, and the cube of 
the units, usually increase the hundreds considerably. In 
fact, we get 9, which, on the proper trial, is found too 
large, as well as 8. Let us try 7 ; placing it at the right 
of 2, to find whether it is right or not, we add together 3 
times the square of the tens multiplied by 7, 3 times the 
tens multiplied by the square of 7, or 49, and the cube of 
7, or 343 ; the sum milking 11,683^ the aara^ as the re^ 
maining number, we conclude that 7 is right, and that 27 
is the cube rpot of 19,683. 

Explain how you find the cabe root of 19,683. 
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Lesson 187. 
What is the cube root of 1,74(7,992,427 ? 

OPERATION. 

1 740992427 ( 1 ,203 Ans. 
1 



300) 740 
728 



, 4320000 ) 12992427 

12992427 



Explanation, The cube of the units^f the root, is in the 
three right hand figures ; the cube of the tens is in the 
three next figures, and so on. We therefore begin at the 
right, and divide 1,740,992,427, by dots, into parts of three 
figures each. We find the root of the two left hand parts, 
or of 1,740, just as before ; this is evidently correct, since 
the cube of the two first figures in the root is contained in 
1,740. To get the remaining part of the root, consider 
the 12 already chained as the tens, bring down 992, and 
divide 12,992 by 3 tunes the square of 12 tens, or 43,200, 
which is contained in 12,992, times ; wej)lace then at 
the right of 12, and considering 120 as the tens, finish as 
before. 

From what precedes, we derive the following rule for 
obtaining the cube root ; 

Begin at the rights and separate the number, by dots, into 
parts of three figures each. Find the greatest cube in the left 
hand part, write its root as you do a quotient , subtract the cube 
from the left hand part, and bring down the next three figures 
^t the right of the reinainder, for a dividend, Each of the re- 
maining operations to find the root, is as follows ; Multiply 
the square of 10 times the root already found lyy S,for a divi- 
sor, find how many times it is. contained in the dividend, and 
place the result at the right of the root already found. Md 
together 3 times the square of the tens, hundreds, S^c, in the 

root, multiplied by the units, S times the tens, hundreds, S^c,, 

« 
jt^ __^ — I . " 

J^jrpJain how you find the cube root of 1,740 ,99^,4*27. 
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multiplied by the square of the units, and the cube of the units; 
if the result he greater ihan the dioidend, diminish the last 
figure in the root, until the result^shall be equhl, or less, and 
then subtract it from the dMcidend, Brisig down the next three 
figures at the nghi of the remainder for a dividend, and prO' 
ceed to get the next figure ifi the root as before, and so on. 

When a divisor is not contained in a dividend, write in 
the root, and bring down the next three figures, find divide 
as before. 

To prove the Cube Root,* 

Multiply the root and the square of the root together, and 
the original number will evidently be produced if the work be 
right. 

Lesson 188. 

1. What is the cube root of 2,197 ? Ana. IS. 

^. What is the cube root of 16,625 ? Ans. 25. 

5. What is the cube root of 9,261 ? Ans. 21. 
4. What is the cube root of 2,924,201 ? Ans. 143. 

6. What is the cube root of 729,000 ? Ans. 90. 

6. What is the cube root of 164,359,469,195,433 ? 

Ans. 54,777. 

7. What is the length of one side of a cubic block of 
wood containing 1,728 cubic inches ? Ans. 12 in. 

8. The quantity of water that passes over the dam 
across a certain stream, i» 60 cubic ft. a second ; what is 
the length of a cubic cistern that will contain what passes 
over in (me hour ? Ans. 60 ft. 

9. If you have 13,824 cubic in. of lead, how large a cube 
will it make if melted together ? Ans. a, cube 24 in. square. 

10. A lumber dealer has 1 10,592 cubic ft. of hewed tim- 
ber ; what will be the length of a cubic pile to contain the 
whole ? Ans. 48 ft. 



Recite the rule for obtaining the cube root. 
What if a divisor is not contained in a dividend ? 
To prove the cnbe root how do we proceed ? 



f 
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Lesson 189. 
1. What is the cube root of .0365 ? 

OPERATION. 

.036500(.331 about. Ans. 
27 



2700) 9500 
8937 



326700 ) 563000 
327691 



235309 remamdcp. 

Explanation, In the first place we observe that a num- 
ber must contain three times as many decimals as its root, 
for the cube of the root contains as many decimals as the 
root and its square. The number must therefore contain 
three, six, nine, or twelve, &c. decimals, and .0365 having 
four, we make it contain six, by annexing two Os which 
does not alter its value. See Decimal Fractions, lesson 
75. It is evident we must now proceed to find the root as 
in whole numbers. After obtaining two figures of the root, 
we have a remainder 563, and annexing three Os for a divi- 
dend, which amounts to the same thing as bringing them 
down had they been originally placed at the right of 
.036500, we obtain another figlire. IVe can get as many 
more in this way as we think fit. There are evidently 
three decimals in the root which we have obtained, as there 
are nine in the number, including those annexed to the re- 
mainder, 563. 

Therefore, when a number contains decimals, if they do 
not consist of three, six, nine, &c. figures, 

Annex as many Os as will make three ^ six, or nine, S^c, de- 
cimals, and observe that there will be one third as many dect- 
mals in the root as in the number, including the Os annexed to 
the remainders. 

Explain how eza^aple 1, lesson 189, is performed. 
What is done when a number contains decimals, if they do not con- 
Mst of three, six, or nine, &c. fig^ures ? 
How many decimala will there be in the lool? 
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2. What is the cube root of 2.41 ? 

OPERATION 

2.410 ( 1.34 about. Ans. Explanation, The num- 
1 ber of decimals being two, 

^— ' we make it three, and then 

300)1410 get the root as in whole 

1197 numbers ; annexing three 

Os to each remainder, and 

60700)213000 continuing the operation un- 

209104 til the root is sufficiently 

- accurate. A, separating^ dot 

3896 remainder. comesl>etween decimals and 
whole numbers, as there always will, since the decimals 
are made to consist of three^ six, or nine, &c. figures. 
Moreover, it is plain that as soon as decimals are brought 
down, we get decimals in the root, for the cube of whole 
numbers never produces decimals, any more than the cube 
of decimals produces whole numbers. 

Many whole numbers do not have an exact cub^ ;^^^ ^^ 
whole numbers, as 2, 3, 4, 6, 6, 7, 9, &c. 

3. What is the .cube root of 5 ? 

OPERATION. Explanation. Afler finding 
5( 1.71 nearly. Ans. the greatest root in 5, there is 

1 • 4 remainder ; we can evideatly 

■ carry the operation as far as 

300)4000 proper, by annexing three Os, 

3913 as decimals, to each remain-^ 

der, and proceeding just as 

86700)87000 * we should were they originally 

87211 placed at the right of 5. 

Although we can obtain a root as near as desirable by 
annexing three Os, as decimals, to each remainder, and 
continuing the operation, still, if the exact root is not found 
without adopting this course, it -cannot be found by it, fop 
the last figure in each dividend will always be 0, frotn 

• 

Explain how example 2, lesson 189, is performed. Where will a 
separating dot always come '( Why ? When do we get decimals in 
the root ? Why ? 

What is said of whole numbers having an exact cube root ? 

Explain how example 3, lesson 189, is performed. , 

What is said of obtaining an exact root by placing three Os, as deci- 
mals, afler each remainder, &c. ? 
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which the units in the cube of the next figure in the root 
are to be subtracted, and as the cube of no figure can pro- 
duce a number with in the units' plac6, there will always 
be a remainder. 

To get the cube of a common fraction, we cube the nume- 
rator and denominator. See Common Fractions, lesson 71. 

Ttierefbre, to find^he cube root of a common fraction, ~ 

Find the cube root of the numerator and denominator; thus, 
the cube root of ^ is f, of fj is f, &c. 

However, in many common fractions, like i, f , J, &c., 
we cannot get the root of both numerator and denominator 
in whole numbers. In such cases, and in mixed numbers, 
it is best to change the firactions to decimals first, and then 
get the root. 

Lesson 190. 

1 . What is the cube root of .000825 ? 

Ans. .0938, nearly, 

2. What is the cube root of 27.98 ? Ans. 3.036, nearly. 

3. What b the cube root of 1,601,618 ? 

Ans. 117, about. 

4. What is the cube root of ■^<^ ? Ans. -ft. 
6- What is the cube root of ^ ? Ans. .7047, about. 

6. What is the cube root of 881^ ? Ans. 9.688, nearly. 

7. If the earth, or globe, be 7,920 miles in diameter, 
how large a cube will it make ? 

Ans. a cube 6,383j- miles square, nearly. 

8. A block of wood, the ends of which are square, and 
the length twice the breadth, or depth, contains 13.718 
cubic ft. ; what is its breadth, or depth, and length ? 

Ans. breadth or depth, 1.9 ft., length 3.8 ft. 

9. I have 81 cubic inches of lead ; if I melt it, how 
large a block will it make, the base of which shall be 
square, and the height f of its length or breadth ? 

Ans. a block 4^ in. square at the base, and 4 in. high. 



How do we get the cube of a common fraction ? 

How dq we find the cube root of a common fraction ? What . ia 

the cube root of 27 ? Of f? * 

What course do we take with mixed numbers; and w|i&t with 
common fractions when we cannot get the cube root of both numera- 
tor and denominator in whole numbers ? 
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Explanation. The bltock will contain f aa much as a 
cuDic block of the same length and brejajdlh. 

10. What is the cube root of .00064 ? Ans. .04. 

11. There is. a pile of wood 4 ft. wide, 6 ft. high, and 
SI j- ft. long ; how large a cubic pile will it make ? 

Ans. a cubic pile 8 ft. square. 



SPECIFIC GRAVITY. 

Les90I7 191. 

The specific gravity of aoy substance ia the ratio oi its 
weight to the weight of an equal bulk of fresh, water ; thus, 
if the substance weighs 2 oz., and an equal bulk of water 1 
oz., its specific gravity is 2 ; if it weighs 1 oz.,. and an 
equal bulk of water 2 oz., its specific gravity ia^, or ^5. 
See Promi^cupu^.QiUestjiQns after Fractions,. lesson 85. 

Therefore, to get the specific gravity of any substance. 

Divide its weighi by th^ weight of an equal bulk of fresh 
ufoler, 

" A cubic foot of pure fresh water, properly distilled, 
weighs. 1,000. ounces, avoirdupois, at the temperature of 
melting ice* 

The table oh the following page shows the specific grav - 
ity of several of the most common and iioiportant substan- 
ces^ It is formed by dividing the weight of a cubic foot 
of each substance, in ounces, by 1,000. If we omit the 
point, we get the weight of a cubic foot of each substance 
in ounces. 

JVbto. It is not necessary to commit the table to memory. 

What is the specific gravity of any substance ? What if the sub- 
stance weighs 3 oz., and an equal bulk of water loz.? What if it 
weiffhs 1 oz., and an equal bulk of water 2 oz. .' 

How then do we get the specific gravity of any substance ? 

What is said of the weight of a cubic foot of water f 

How is tl^e table formed ? 



21 
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METALS. 

Platina, pure, .••••• 19.500 

Platina, hammered,. 21.500 

Gold, pure and cast, 19.260 

Gold, hammered, •• . 19.360 

Mercury, .^ 13.560 

Lead, cast, 11 .350 

Silver, pure and cast, 10.470 

Silver, hammered, . . 10.510 

Copper, cast, 8.790 

Copper, hammered, 8.890 

Brass, cast, ••..••• 8.400 

Brass, hammered, . . 8.500 

Iron, cast, 7.210 

Iron, hammered, . . . 7.790 

Steel, 7.840 

Tin, cast, 7.300 

Zinc, cast, 7.200 

STONES, EARTHS, &C. 

Granite, 2.700 

Marble, ; 2.700 

Slate, 2.700 

Glass, 2.606 

Flint stone, 2.580 

Paving stone, 2.580 

Free stone, 2.500 

Clay, 2.200 

Sand, 1.500 

Anthracite coal, from 1.400 

"to ; 2.000 

Bituminous coal, from 1.100 

to 1.300 



Brick, from 1.800 to 2.000 

WOODS, &C. 

Lignum Vitae, 1 .300 

Ebony, 1.200 

Hempen rope, or cable, 1 . 100 
Mahogany, ........ 1 .000 

Boxwood, 1.000 

Shell bark hickory, . 1 .000 
White oak, heart, . . .930 

Ash, 800 

Rock maple, 760 

White pine, ....... .570 

Charcoal, 400 

Cork, .240 

LIQUIDS, &C. 

Sulphuric aqid,' .... 1.840 

Nitric acid, 1.220 

Sea water, 1.030 

Cow's milk, 1.030 

Pure fresh water, . . 1 .000 

Whale oil, 920 

Tallow, .920 

Olive oil, • 910 

Proof spirit, 920 

Alcohol, 840 

GASES. 

Oxygen gas, ..,..• .00134 
Carbonic acid gas, •' .00164 

Common air, 00122 

Nitrogen gas, ...... .00098 

Hydrogen gas, .... ;00008 



JVbte. The specific gravitjr of any solid, liquid, or gas, increases with 
the cold, and diminishes with the heat. Moreover, there is always 
some difference in the specific gravity of several varieties of the same 
substance. 

1. I have .16 round bars of hammered copp\er, 12 ft. long 
and 1^ of a foot in diameter ; what do they all weigh if w© 
reckon the circumference 3 time^ the diameter ? 

Ans. 800 lbs. 1.6 oz. 

Explanation, Find the weight of a cubic foot in the table. 

' < <■ ■ .p 

What does the specific gravity of any solid, liquid, or ffas, increase 
with P Diminish with ? Is the specific gravity of several varietieB of 
the B&me Bubsi&nce always the same ? 
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2. A man melted some pieces of lead, and cast them in 
m prism 1.5 £t. high, with a four-sided base 1 ft. long, and 
.75 fl. wide ; what did it weigh ^ Ans. 798 lbs. j oz. 

S. There is a dish of mercury, or quicksilver, 8 inches 
squall on the top, 6 inches square on the bottom, and 4 
inches deep ; how much mercury, by weight, does it conr 
tain ? Ahs. 96 lbs. l^j- oz., about. 

4. How large, a cube will 58,40()^ounces of tin make ? 

V Ans. a cube 2 ft. square. 

5. There is a monument in a grave-yard composed of 
black marble, in the shape of a cone, 4 ft. in diameter at 
the base, and 7 ft. high ; what is its weight ? - 

Ans. 4,948 lbs., about. 

6. What is the weight of a thousand heavy bricks, each 
being 8 inches long, 4 inches wide, and 2 inches thick ?• 

Ans. 4,629 lbs. 10 oz., about. 

7. What is the weight of a coil of 5 inch rope, that is, 
of rope 5 inches in circumference, containing 45 fathoms, 
if we reckon the circumference 3 times the diameter ? 

Ans. 268 lbs. 9 oz., nearly 

8. What is the weight of a ball of wnite oak 1 ft. in 
diameter ? Ans. 30 lbs. 6-^ oz., about. 

9. What Is the weight of a barrel of sea water, the 
length being 36 inches^ head diameter 18 inches, and 
bung diameter 21 inches, the staves being quite curving ? 

Ans. 421 lbs., about. 

10. There is an iron pipe 5 inches in diameter on the 
outside, and 4 inches on the inside ; how much does a 
piece 100 feet long weigh ? Ans. 2,212 lbs., nearly. 

Lesson 195. 

1. There is a bottle which weighs 6 oz. ; when filled 
with water it weighs 36 oz., and when filled with olive 
oil it weighs 33 oz. 7-^ drams ; what is the specific grav- 
ity of the oil ? Ans. .915. 

2. A bottle weighs 4 oz. when empty, 20 oz. when filled 
with water, and 33 oz. 7 drams when filled with sulphuric 
acid ; what is the specific gravity of the acid } 

Ans. 1.840, nearly. 

3. There is a piece of dry white pine in the shape of a 
wedge, weighing 35 oz., the length is 1 ft., breadth 6 inches, 
and the thickness of the head 3 inches ; what is its specific 
gravity ? kaa. SaRS^. 
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4. A large glass bottle, which is found to contiiin 98 
cabii^ inehes of water, weighs 1 lb. when the air is taken 
out of k by au air pump ; when (he air is admitted it 
weighs ] lb. 30 grains, and when filled widi hydrogen gas 
it weighs 1 lb. 2 grains ; what then does a cubic foot of 
air weigh, what does a cubic foot of hydrogen gas weighs 
and what is the specific gravity of air, and of hydrogen 
gas, as found by the experiment ? 

Ans. a cubic fl. of air weighs 529 grs., nearly ; a cubic 
ft. of hydrogen gas weighs 3^.27 grs., neady ; the specific 
gravity of air is .00121, nearly, and of hydrogen gas, 
.00008, about. 

5. There is an ingot composed of gold and copper,- the 
specific gravity of inHbich is 17.800 ; in what proportion are 
the gold and copper mixed ? 

Ans. 9,010 of gold, to 1,460 of copper. 
Explanation^ See Alligation Alternate. Consider the 
two metals as cast. 

6. I wish to make a gallon of proof spirit fh>m some 
ale<^(4, or rectified spirit of wine, and some pure water ; 
what quantity of each must I take ? 

Ans. ^ of a gallon of each. 

7» A man has 16 gallons of French brandy, consisting 
of 10 gallons of alcohol, and 6 gallons of pure water; 
what is its specific gravity ? Ans. .900. 

8. How much water must be mixed with 4 gallons of 
rum, the specific gravity of which is 890, to reduce it to 
proof spirit P Ans. l^ gall^. 

Lesson 193. 

To find the specific gravity of a small irregular shaped 
bo^, heavier than water. 

First find its weight, then find how much it weighs 
when suspended by a string fastened to one of the scsdes 
of an accurate balance, the body beins immersed in pure 
cold water. In this position it will evidently lose 'just the 
weight of an equal bulk of water ; because, if it was of the 
same specific gravity as the water, it would be just buoyed 
up by it, and lose all its weight. 

Now to find its specific gravity, 

Dvoide tfo weight by the weight lost. 



.^ 



JHfottr do we proceed to find the specific gravity of a smaU imyakr 
Aodjr heavier than water ^ 
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To find the specific gravity of a small irregular body 
lighter than water. 

First find its weight, then take a piece of lead, or other 
substance, sufioiciently heavy to sink the body in water 
when attached to it ; ^nd how much the lead weighs when 
immersed in water ; then attach the body to it, and im- 
mersing both, find the weight, and subtract it from the 
weight of the lead in the water. The difference added to 
the weight of the body evidently gives the weight of an 
equal bulk of water. 

Now to find the specific gravity. 

Divide the weight of the body by the weighi of an eqnai 
bulk ef water. 

We can also find the specific gravity of a small irregu- 
lar shaped body by dividing its weight by the weight of a 
quantity of water of the same bulk. The bulk can be 
found by immersing it in water, as directed in Mensuration, 
lesson 172. This method is not so accurate as the preced- 
ing ones, especially if the body be quite small. 

•. 

1. What is the specific gravity of a piece of gold money 

that weighs 216 grains out of the water, and 204 grains 
when immersed ; and if the piece was formed by alloying 
pure gold with pure silver, what quantity of each ingredient 
is there in it ? 

Ans. the specific gravity is 18, and it contains 183 grs. 
of gold, and 33 grs. of silver, about. 

2. A piece of pine charcoal weighs 437.5 grs., and a 
piece of lead weighs, when immersed in water, 956.25 
grs. ; attaching the charcoal to the lead and immersing 
them, they weigh 300 grs. ; what is the specific gravity of 
the charcoal ? Ans. .400. 

3. If a piece of marble weighs 1 80 pounds, and you find 
the bulk by immersing it in water, as directed in Mensura- 
tion, lesson 172, to be I cubic foot, what is its specific 
gravity ? . Ans. 2.880. 

How do we proceed to find the specific gravity of a small irregular 
body lighter than water ? 

How, also, can we find the specific gravity of a small irregular body? 
What is said of the accuracy of this method ? • 

21* 
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SIMPLE MACHmES. 



SIMPLE MACHINES, 



OrTSN CALLSD 



MECHANICAL POWERS. 



Lesson 194. 



There are usually reckoned six simple machines ; the 
lever^ the wheel and axle^ the pulley , the inclined plane, the 
iereWy and the wedge. 

The force that raises a weight, or overcomes a resist- 
ance, is called the power. The power is usually the force 
of men, oxen, horses, moving if^ater, wind, &c. 

THE LEVER. 

The support or prop round which the lever moves, is 
called the fulcrum. 



Figure 22. 



TT 
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Figure S3. 




There are three kinds of 
levers. In the first kind the 
fulcrum is between the power 
and the weight, as in figure 

22. 



s 



^ 



In the second kind the 
weight is between the power 
and the fulcrum, as in figure 
23. 



How many simple machines are there usually reckoned? Name 
them. 

What is called the power ? What is usually the power ? 

What IB called the fulcrum ? ^ 

ffow many kinds of levers ore there ? £xpMn them ? 
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Vigoxeji. In the third kind the poller 

is between the weight and fah 
crum, as in figure 24. 

When these lerers are 

extremely light, experiment 

ilhoWs that in order to sustain 

^^ a weight with either of them, 

T%e power muki be to the weight in the same proportion as 
the distance from the fulcrum to the weight is to the distance . 
fro^ the fulcrum to the power. 

To he performed in the mind, 

1. In what proportion must the power be to the weight 
with the first kind of lever, in order to balance the weight, 
if the fulcrum is placed in the centre of the lever ? If the 
weight be 10 lbs., how many pounds must the power be 
equal to ? 

2. A lever of the second kind is 6 fl. long, and the weight 
is placed 3 ft. from the fulcrum ; in what propoilion must 
the power be to the weight in order to sustain it ? If the 
weight be 12 lbs., how much must the power lift ? 

3. A lever of the third kind is 8 fl. long, and the power 
is applied 4 fl. from the fulcrum ; in what proportion must 
the power be to the weight to sustain it ? If the weight 
be 13 lbs., how much must the power lift ? 

4. A lever of the first kind is 7 fl. long, and the fulcrum 
is 2 fl. from the weight ; what proportion must the power 
bear to the weight to balance it } 

5. A l^ver of the second kind is 10 fl. long, and the 
weight is placed 3 fl. from the fulcrum ; in what proportio^ 
must the power be to the weight in order to sustain it ? 

6. A lever of the third kind is 9 ft. long, and the power 
is applied 4 fl. from the fulcrum ; in what proportion must 
the power be to the weight in order to sustain it ? 

V 

Lesson 195. 

^ To be performed in the mind, 

1 . A lever of the first kind is 6 fl. long, and the fulcrum 
is 2 fl. from the weight ; what proportion must the power 

When these levers are extremely ligV^l, "wV^V. ^oe% ex^\vK«Tw\-^<^^'^^' 
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bear to the weight in order to balance it ? What part of 
the weight must the. power be ? If the weight be 42 lbs., 
how many pounds must the power be equal to ? If the 
power be 9 pounds, what weight will it balance ? 

2. A lever of the second kind is, 15 fl. long, and the weight 
is 5 ft. from the power ; in what proportion must the J)ower 
be to the weight to sustain it ? What part of the weight 
must the power be ? If the weight be 60 lbs., how many 
pounds must the power lift ? If the power lift 12 lbs., 
how many pounds will it sustain ? 

. 3. A lever of the third kind is 12 ft. long, and the power 
is 9 ft. from the fulcrum ; what proportion must the power 
bear to the weight in order to sustain it ? What part of 
the weight must the power be ? If the weight be 72 lbs., 
how many pounds must the power lift ? If the power be 
12 lbs., what weight will it sustain ? 

4. There is a lever of the first kind, 8 ft. long ; what 
weight will 12 lbs. as a power, on the end of it, balance, 
if the fulcrum be placed 2 ft. from the weight } 

5. A lover of the second kind is 9 ft. long, and a power 
can be applied that will lift 10 lbs. ; what weight, placed 
3 ft. from the fulcrum, will the power sustain } 

6. A lever of the third kind is 7 ft. long, and a power 
can be applied 4 ft. from the fulcrum, that will lift 14 lbs. ; 
what weight placed at the end of the lever will it sustain } 

7. There is a lever of the first kind 6 ft. long, the power 
is equal to 10 lbs., and the weight is 30 lbs. ; where must 
the fulcrum be placed, so that the power shall balance the 
weight } 

8. A lever of the second kind is 12 ft. long, the power 
amounts to 7 lbs., and the weight is 28 lbs. ; where must 
the weight be placed, so that the power shall sustain it } 

9. A lever of the third kind is 8 ft. long, the power 
amounts to 16 lbs., and the weight is 14 lbs. ; where must 
the power be placed, so as to sustain the weight } 

10. If the weight is suspended 1 inch from the fulcrum 
in a steelyard, at what distance from the fulcrum must a 
poise weighing 1 lb. be placed, to balance a weight of 1 
lb. ? A weight of 2 lbs. ? 2^ lbs. ? ' 3 lbs. ? 1 1 lbs. ? 

If the first notch is 1 inch from the fulcrum, and the 
notches are ^ of an inch apart, how many pounds and 
ounces will the poise balance, when placed in the 2d 

notch ? 3d notch ? 4th notch ? 5th notch ? 8th notch ? 

^eth notch ? C4th notch ? 12d nolcYv ^ ^QV.\\ xvolch ? 
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Lesson 196. 

For the Slatt, 

1. A weight of 2,000 lbs. is on the end of a lever of the 
first kind, 1 ft. from the fulcrum ; how many pounds as a 
power must be placed 10 fl:. from the fulcrum to balance 
the weight ? Ans. 200. 

2. A levet of the second kind being 12 ft. long, where 
tnust a weight of 720 lbs. be placed, so that a power capa- 
ble of lifling 50 lbs. shall sustain it ? 

^ Ans. 10 in. from the fulcrum. 

3. A lever of the third kind is 15 ft. long, with a weight 
at the end of 90 lbs. ; if a power be applied 1^ ft. from the 
weight, how many pounds must it be capable of lifting in 
order to Sustain the weight ? Ans. 100. 

4. A lever of the first kind, 1 1 ft. long, has a weight of 
1,500 lbs. at one end, and a power equal to 150 lbs. can be 
applied at the other ; where must the fulcrum be placed so 
that the power shall balance the weight ? 

^ Ans. 1 ft. from the end. 

5. I wish to sustain 933j lbs. on a lever of the second 
kind, 14 ft.* long, the fulcrum of which is 3 ft. from the 
weight ; what power must I employ ? 

Ans. a power capable of raising 200 lbs. 

6. If you have a lever of the third kind 10 ft. long, with 
a weight at the end of 145 lbs., where must you apply a 
power equal to 900 lbs. to sustain the weight ? 

Ans. 1 ft. li in. from the fulcrum. 

7. If the place of suspending the weight in a steelyard 
be 2 inches from the fulcrum, what weight will a poise 
weighing 4 lbs. balance, if placed 3 ft. from the fulcrum ? 

Ans. 72 lbs. 

8. The place of suspending the weight in a steelyard be- 
ing 1 j- inches from the fulcrum, at what distance from the 
fulcrum must a poise weighing 4 lbs. be placed, so as to 
balance a weight of 56 lbs. ? Ans. 1 ft. 9 in. 

Observations on the Lever. We have regarded the lever 
as very light ; the weight of it, however, in practice, will 
increase -or diminish the power a little. By examining 
figures 22, 23, and 24, lesson 194, we see that the weight 
of the lever of the first kind, will generally increase the 

What will the weight of the lever do in practice ? What do we see 
bt examining figures 22, 23, and 24, lessoa 194? 
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power, and that the weight of the levers of the second and 
third kinds, will geaerally diminish the power. 

When the power and weight balance each other, the 
power must be increased a. little in order to raise the 
weight, aa there b some rubbing or friction on the fulcrum. 

The lever is a very important instntment, and is used in 
B great many different forma ; when you employ your 
weight on the end of an iron bar to overturn a log, the bar 
is a lever of the first kind ; but if you place your shoulder 
beneath the bar to roll over the log, the bar is a lever of 
the second kind, A man who loads hay with a pitchfork, 
employs a lever of the third kind, one hand being the 
fulcrum, and the other the power. Common tongs are 
double levers of the third kind ; blacksmiths' tongs are 
double levers of the first kind, the fulcrum being at the 
pivot. 

Lesson 197. 



The principle of 
the lever of the 
first kind, is em- 
ployed in the w^eel 
and axle ; for the 
pivot, or axis, acta 
as a fulcrum, the 
radius of the axle 
is the distance of 
the weight . from 
the fulcrum, and 
the radius of the 
wheel is the dis- 
tance of the power 
from the fulcrum. 
Therefore, to balance the weight. 

The power must be to the weight at the radius of Ike axle 
is to the radius oj" the wheel. ' 

When the power sad weight balance eaeb other, what niiisC be ^tm 
in order to moTe (he weight P Why? 

What is an example of a lever of the lust kind ? Second kind f 
Third kind P What are conimon tonga ? Blacksmitb'B tongs ; and 
where is the fulcrum ? 

What principle is employed in the wheel and axle ? Explain how. 
How moBt (he power be to the we'is^t monies to bduux it? 
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1. What power must be applied to the circumference of 
n wheel 6 ft. in diameter, to balaAce 350 lbs., suspended 
from the axle, which is .5 of a foot in diameter ? 

Ans. 29 lbs. Sf oz. 

2^ The diameter of the wheel being 7 ft., and that of the 
axle being 9 in., what weight will a power equal to 12 lbs. 
balance ? Ans. 1 IS lbs 

3. What must the diameter of a wheel be so that a 
power equal to 40 lbs. may balance a weight of 500 lbs., the 
axle being 1 ft. in diameter ? Ans. i2j> ft. 

4. What must the diameter of the axle be, so that a 
power equal to 30 lbs. may balance a weight of 270 lbs., 
the wheel being 9 ft. in diameter ? Ans. 1 ft. 

5. There are 2 axles, side i)y side, 1 ft. in diameter, 
each of which has a wheel 10 ft. in diameter ; a belt pass- 
es round the first axle and the second wheel ; how many 
pounds on the second axle, will a power equal to 25 lbs. on 
the drst wheel balance ? Ans. 2,500 lbs. 

6. Awheel is 9 ft. in diameter, and the axle 10.8 in., the 
power is equal to 38 lbs., and the weight is 310 lbs.; ' 
which will overcome in tlus machine, the weight or tlie 
power? Ans. The power. 

Observaiions on the Wheel and Axle, When the power and 
weight balance each other, the power must be increased a 
little in order to overcome the friction on the axis, and 
raise the weight ; the power may also be diminished a little 
before the weight will overcome the friction and descend. 

The wheel and axle are used in a great many different 
forms ; the crank of the windlass with which water is 
sometime^ drawn, turns round in a circle, and acts as a 
wheel, while the body of the windlass acts as an axle ; the 
windlass of a vessel acts as a wheel and axle ; the capstan . 
of a vessel is, in effect, a wheel and axle, where the wheel, 
represented by the levers, is horizontal, &c. 



What is said of friction in the wheel and axle ? 

Name some of the forms in which the wheel and axle are used? 



\ 
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THE PUIXEY. 



Lesson 198. 



4 Figure 26. 



THE PULLET. 
Figure 27. Figure 28. Figure 29. 
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A pulley with an immovable block, like figure 26, is call- 
ed a Jlxed pulley. A pulley with a movable block, like 
figure 27, is called a movable pulley. With ohe fixed pulley, 
like figure 26, the power must evidently be ^equal to the 
weight in order to balance it ; this pulley merely serves to 
change the direction in ^hich the power operates. With 
one movable pulley, like figure 27, the weight must be 2 
times the power in order to be balanced, for the weight is 

^ What is called a fixed pulley ? A movable pulley ? With one fixed 
pulley, how is the ^ower to the weight ? What does the fixed pulley 
BeiYe for ' With one movable pulley, how u the power to the weight? 



TU£ PULLET. ggg 

Bttpported by 2 ropes. In figure S8, we see that the 
weight is supported by 4 ropes, and is evidently 4 times tife 
power required to balance it. In figure 29, we see that the 
weight is supported by ^ Top^, fmd ip ^eyidently 5 times the 
power required to balance- it. 

TherefcMTC, to find what weight the power will balance. 

Multiply ithf u$ many ropes as support the weight, 

1. What weight will a power equal to 80 lbs. balance 
by means of pulleys, the weight being supported by 4 
ropes ? Ans. 320 lbs. 

2. If there are 3 movable pulleys, and one end of the rope 
is attached to the block which contains them, as in fig. 29 ; 
what power will bal^pce a weight of 420 lbs. ? Ans. 60 lbs. 

Explanation, Make a figure on your slate. 

3. A system of pulleys support the weight by means of 8 
ropes, and the power is applied through an tixle, .8 of a 
toot in diameter^ to which there is a wheel 8 fee£ in diame- 
ter ; what powe&at the wheel will bailee a weight of 
6,000 lbs. ^ Ans. 62^ lbs. 

Observaiions on the Pulley. When the powser and weight 
balance eaA other, the power must foe increased in ordev 
to raise the weight, i of Ihe power being usually lost ia 
overcoming friction ; the power may also be diminished 
about i before the weight will overcome the friction and 
descend. * 

4. What power operating on pulleys will be necessary 
to raise a weight of 360 lbs. supported by 6 ropes ? 

Ans. 90 lbs. 
6. What weight will a power equal to 50 lbs. raise by " 
means of 2 movable pulleys, one end of the rope being 
fastened to the block which contains them ? ^^> 

Ans. ! 66§. lbs. 
6. Theife. is a power equal to 30 lbs. and a Weight of 
200 ibs. ; iCone end of the rope is fastened to thb block of - 
the fixed pulleys, how me^ny movable pulleys must' 
there be so that the power shall raise the weight ? 

Ans. 5. 



What do we see in figure 28, lesson 198? In figure 29, lesson 
198? ^ ' ' ' • 

Whkt is the rale ta find what weight the power will balance ? 
What is said of friction in the pulley ? 

22 
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Lesson 199. 

THE INCLINED PLANE. 

Figaxe 30. 

If we place a very 

smooth body on an . 
inclined plane, very 
smooth and slippery ^ 
we find that to hin- 
der the body from 
moving down the 
plane, 

^ power must be employed, parallel to the plane, which 
shall be to the weight <f the body as the he^ht of the plane 
is to its length. 

1 . There is an inclined plane 8 fl. long, and 3 ft. high ; 
what weight will be balanced on it by a Atone weighing 12 
lbs;, acting by means of a line over a fixed pulley, at the 
top of the plane ? Ans. 32 lbs. 

2. What power will be necessary to hinder an iron 
cylinder, weighing 600 lbs., from rolling down a plane, the 
length of which is 25 ft,, and the height 5 ft. ? 

Ans. 120 lbs. 

3. There is a platform 39 fl. long, one end of which is 
to be raised so that a power equal to 100 lbs. shall just 
sustain a wagon weighing 975 lbs. on it ; how high must 
the end be raised ? Ans. 4 ft. 

' 4. There is an inclined plane, 90 fl. long, and 12 fit. high, 
on which is a wagon weighing, with its load, 6,000 lbs. ; 
what power applied through a system of pulleys support- 
ing the weight by 8 ropes, will sustain the wagon on the 
plane ? Ans. 100 lbs. 

Observcttions on the Inclined Plane. When the power 
and weight balance each other, the power must be increaa* 
ed a little, in order to overcome the friction, and cause 

If we place a verj smooth body on an inclined plane, very smooth 
and slippery, wha^ do we find ? 

What is said of friction on an inclined plane ? 



THE SCREW. 
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the^'^eight to move up the plane. The power may also 
be diminished a little, before the weight will overcome the 
friction and descend. 

Lesson 200. 

THE 8CRBW. 

Figure 31. 




The screw consists of two parts, the external screw and 
the internal screw. The external screw is a cylinder with 
a spiral projection, called the thready coiled round it. This 
thread fits into a groove, cut in the internal screw. The 
thread is an inclined plane, and operates like one. It 
rises in passing round the screw the distance between the 
tops of tne coils or turns. When the thread is triangular, 
this distance is evidently the same as that between the 
coils. Therefore, in order that the screw may balance the 
weight and sustain it without turning, we must apply to the 
thread a power which shall be to the weight as the dis- 
tance between the tops of the coils is to the length of one 
turn or revolution of the thread. Now if the power is ap- 
plied at the end of a lever, we may imaging the thread to 
extend to the end of the^ lever, and then it is obvious that 



What does the screw consist of ? What is the external screw ? Into 
what does this thread fit? What is the thread, and how does it operate? 
Hdw much does it rise in passing round Ihe screw ? When the thread 
is triangular, what is this distance the same as ? What is necessary 
in order that a screw may balance the weight and smiala *.it ^nibseo^ 
turning ? 
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To bftlanee the wtight, 

TKe power must be to ike weight aB the dislance between 
ike tops of the eoiU is to the eireun^erence described by the 
lever, 

1 . A certain screw has a triangular thread, the coils of 
which are 1 inch apart; what weight will be balanced on it 
by a power equal to 40 lbs., applied at the end of a lever 
4 ft. from the centre of the screw ? 

Ans. 12,063.7 lbs., about. 

JVbte. The circuoiierence described by the lever, in example 1, is a 
mere trifle more than the circumference of a circle of which the lever 
is the radius, because the lever rises 1 inch, in turning round. 

2. If a screw ha» a- square thread with the tops of the 
coils f of an inch apart, and a lever 36 in. long, what 
power applied to the lever will balance a weight of 1 ,500 
lbs. ? Ans. 5 lbs. 4^ oa , nearly. > 

3. There is a weight of 7,540 lbs. to be sustained by a 
screw, to which a power equal to 25 lbs. can be applied 
by means of a lever 6 ft. long ; the thread being square, 
what distance must the tops of the coils be apart 1 

Ans. 1^ inch, nearly. 

4. There is a downward pressure of 5,000 lbs. to be ex- 
erted by a power equal to 40 lbs., through the medium of a 
screw having a triangular thread the coUs of which are -fth^ 
of a fl. apart ; how long must the lever be ? 

Ans. 3.18 ft., about. 

Observations on the Screw, When the power balances 
the weight, the power must be increased in order to raise 
the weight ; ^ of the power being usually lost in overcom- 
ing friction. The power may also be diminished about ^ 
before the weight will overcome the friction and descend. 

5. There is a weight of 1,508 lbs. to be raised 5 ft. high 
by means of a 4screw which has a lever 5 ft. long, and a 
square thread wid» the tops of the coils f of an inch apart ; 
what power will be necessary ? Ana 4| Iba. 

6. Whet weight will a power equal to 35 lbs. raise by 
means of a screw with a lever 4 ft. long, the thread being 
triangular, and the coils 1^ inch apart ? 

Ans. 5,277.9 lbs., nearly. 

'■•---'•'•'• • • — 

If the power is applied at the end of a lever, what is neoessify to baW 
» t/te weight ? 
WtmtmatSd of the fi-iefioa of the Kiew ? 




The wedge. 



THE WBDQB. 
Figure 33. 

30 fym\j, and raise it by pushing 
along the inclined plane, the plane 
becomes a wedge ; now to balance 
the weight, the power must evi- 
dently be to the weight as before, 
that is, as the height of the plane u 
to it« length, or as the thickneaa of 
the head of the wedge is to the 
length of the slanting side. The 
only difference will be in the greater 
friction, and difficulty in moving , 
the plane or wedge instead of the 
weight. A common wedge is two 

inclined planes placed together, as the dotted line in figure 

32 represents. 

Therefore, to balance the resistance, 

The power mtut be lo the rettilance, as the IhicJenesi of ikt 
head is lo the length of both lite ilartiing aides. 

I. There is a wedge with a bead 2 in. thick, the length 
of each side being 10 in. ; what amount of resistance will 
a power equal to 50 lbs. applied to the head balance P 

Ans. 500 lbs. 

3. What power applied to a wedge 3 in. thick at the 
bead, and 12 in. long on one side, will balance a reaiatance 
equal to 1 ,800 lbs. ? Ans. 235 lbs. 

S. A power equal to 80 lbs. is to be exerted on a wedge 
to balance a resistance amounting to t,200 lbs. ; what 
must the thickness of the head be, the length of a side 
measuring 15 in. ? Ans. 2 la 

Observations on the Wedge. Friction greatly modifies the 
operation of the wedge ; thus, if the power be a weight 

EipluD how the inclined ptnne in figure 30 becomes a wedge. Now 
to badaoce the weight, how must the power evidently be to the neifht ^ 
WhM will the only difitrence be ? What is a coramon wedge * 

To balance the resiaUDce, hov muat the power be to tb« 
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placed on the head of a common wedge, it often will not 
overcome -^ part as much resistance as we should expect 
from the preceding proportion, whereas if the wedge be 
struck^ it many times will overcome 10 times this resist- 
ance. 

The opei^aftoa of an ordinary wedge, therefore, can only 
be estimated or guessed at bj those accustomed to its use. 
The principle of the wedge, however, is employed in many 
machines, like presses used in printing and manufacturings 
in which friction operates regularly, and diminishes the 
effect of the power about •^. 

« 

By different combinations of these simple machines, all 
others, however complicated, are formed ; and the preced- 
ing rules enable us to calculate the effect of any machine 
whatever. 

There is no power gained by using these simple ma- 
chines, or any machine ; on the contrary, some of the 
power is always lost ; still, they enable U9 to perform what 
would be difficult or impossible from a direct application of 
the power. For instance, a man cannot lifl a millstone, 
but by working 20 minutes with a screw and lever, he can 
raise it several feet ; the sum of his exertions, however, 
is about i greater than the power employed by 20 men who 
lift it the same height in 1 minute, because ^ of his labor 
is expended in overcoming friction. 

What thin^ greatij modifies the operation of the wedge ? Ezpliua 
this modification. 

How can toe operation of an ordinary wedge, therefore, be obtained? 
In what is the prindpU of the wedge employed ? How does friction 
Operate in them ? 

What are formed by difierent corabtnations of these simple machines ? 
What do the preceding rules enable ns to calculate ? 

Is there any power gained by the employment of these simple ma- 
chines, or of any machme ? What on the contrary is true ? What do 
they enable us to peiform? Give an inilta^nee. What is said of the sum 
of his exertions ? 
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PROMISCUOUS QUESTIONS 

IN 

mensuration, square root, cube root, &c. 

Lesson 202. 

To he performed in the mind. 

J . 729 cubic ft. of clay were dug out of a cubic pit ; 
what was the ^epth of the pit ? 

2 How many square yards of carpeting will cover a 
floor 20 ft. long and 18 ft. wide ^ 

3. I bought 8,100 sq. ft. of land, to be laid out in an 
exact square ; ];iow long will one side be ? 

4. A lever of the first kind is 12 ft. long, and the fulcrum 
is 2 ft. from the weight ; what power applied to the lever, 
win balance a weight of 60 lbs. ? 

5. A weight of •100 lbs. is to be raised by a wheel and 
axle, the axle being 6 in. in diameter ; what must the di- 
ameter of the wheel be so that a power equal to 10 lbs. 
shall balance the weight ? 

6. What weight can I raise by means of pulleys with a 
power of 40 lbs., the weight being supported by 6 ropes ? 

7. What power will balance an iron cylinder weighing 
70 lbs. on an inclined plane, the length of which is 12 ft., 
and the height 3 ft. ? 

8. There is a circle 12 ft. in diameter ; if you reckon 
the circumference as 3 times the diameter, how many 
square feet will it contain ? 

9. A marble monument in the shape of a pyramid is 2 ft. 
square at the base, and 6 ft. high ; how many cubic feet 
does it contain ? 

10. How many square rods are there in a triangular 
piece of land, the base of which is 10 rods, and the altitude 
8 rods ? 

1 1. What is the square root of 400 ? 

12. What is the cube root of 125,000 ? 

Lesson* 203. 

1. There is a block of granite in the shape of a frus- 
tum of a square pyramid, the top is 2 ft. square, the 
base 5 ft. square, and the height is 4 ft. ; what is its 
weight ? Ana. 8,776 Ibs^ 
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2. What is the cube root of 74,088 ? Ans. 42. 

3. There is a house 33 ft. long, 24 ft. wide, 19 ft. from 
the sill to the eaves, and 30 ft. from the sill to the top of 
the roof ; how much will it cost to paint the outside at 25 
ct^. a sq. yd., no allowance being made for windows and 
doors ? Ans. $67 J. 

4. I own a piece of ground 250 ft. long, the widths of 
which, measured every 50 ft., are as follows; 35 ft., 18 ft., 
16 ft., 24 ft., JO ft., and 20 ft. ; how many square feet of 
land are there in the piece ? Ans. 4,775 sq. ft. 

5. The quantity of water flowing over a mill dam, ^ July 
1st, was found to be 28 cubic ft. a second at 6 o'clock in 
the morning, 23 cubic ft. at 9 o'clock, 19 cubic ft. at 12 
o'clock, 18 cubic ft. at 3 o'clock, and 22 cubic ft. at 6 
o'clock in the -evening ; -What quantity, ^n an average, 
passed over the dam in a second ? " Ans. 21^ cubic ft. 

6. There is & square garden containing 2,500 sq. ft. ; 
how far is it between the opposite corners ? 

Ans. 70.71 ft., or 76 ft. 8J in., about. 

7. How many feet, board measure, are there in a stick 
of timber 2 ft. square, and 22 ft. 9 in. long ? Ans. 1,092. 

8. What is the surface of a circle 15 ft. in diameter ? 

Ans. 176.714 sq. ft., about. 

9. There is a pine log 4 ft. in diameter, and 27 ft. long, 
the ends of which are cut off obliquely, but parallel to each 
other ; how many cubic ft. does it contain ? 

Ans. 339.29, about. 

10. How many square inches of leather will cover a foot 
ball 6 in. in diameter ? Ans. 113^ sq. in., nearly. 

^ Lesson 204. 

1. How large a cube will 90,800 ounces of lead make ? 

Ans. A cube 2 ft. square. 

2. How many gallons of milk are there in a cask of 
which the length is 26 in., the head diameter 17 in., and 
the bung diameter 22 in., th^ staves curving but little ? 

"* Ans. 29 gals., nearly. 

3. What is the carpenters' tonnage of a singie decked 
vessel, the keel measuring 60 ft., the breadth of the beam 
20 ft., and the depth of the hold 9 J ft. ? Ans. 120 tons. 

4. There is a weight of 730 lbs. to be raised by a lever 
i>f the first kind 10 ft. long, to iWiich a power can be 
applied equal to 146 lbs. ; how far must the fulcrum be 
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pAftced from the weight so that the power may balance 
k ? Ans. 1 fl. 8 m. 

5. A railroad has an inclined plane 2,000 fl. long, the 
height of which is 250 fl. ; what power must be applied hj 
means of an engine at the top of the plane, to pull up » 
train of cars weighing 15,000 lbs., i of the power beihg 
expended in overcoming friction ? 

Ans. a power capable of raising 2fil2^ lbs. 

6. There i» a steelyard the fulcrum of whibh is 1 in* 
from the place of suspending the weigiit ; how fax from 
the fulcrum must a poise weighing 2 lbs. be placed to bal- 
ance a weight of 3 lbs. ? Ans. 1^ in. 

7. There is a wheel 7^ £t, in diameter, the axle of 
which is 9 in. in diameter ; how krgb a weight will a 
power equal to \D0 lbs. applied to the wheel balance ? 

Ans. 1,000 lbs. 

8. There are 2 pulleys in a movable block, and one end 
of 'the rope is fastened to the block of the fixed puUeys ; 
how large a weight can be raised with this machine by a 
power equal to 96 lbs., ^ of the power being lost by fric- 
tion ? ' Ans. 288 (bsw 
- 9. There is a screw with a lever 6 fl. long, measuring 
from the centre of the screw, the thread is square, and the 
tops of the coils are ^ of an inch apart ; what power will 
be sufficient to balance a weight of 679 lbs. ? 

Ans. f of a lb., about. 
10. In the preceding question, what power will be suf- 
ficient to raise the weight ? Ans. H lb., about. 



PROGRESSION BY DIFFERENCE, 

OFTEN CALLED ARITHMETICAL PROGRESSION. 

Lesson 205. 

A row or series of numbers, constantly increasing or de- 
creasing, so that the difference between two adjacent num- 
bers is the same in all parts of the row or series, is called 

What io called a progression by difference .' 
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a progression by difference ; thus, 2, 4, 6, 8, 10^ IS^ is an 
increasing progression by difference, and 16, 11, 6, 1, is a 
decreasing progression by difierence. 

The numbers which form a progression by difference, 
are called the terms. 

The difference between any two terms, is called the 
common difference. 

There are five things in progression by difference, any 
three of which being known, the other two may be found ; 
these things are, 

1st, The first term. 
2d, The last term. 
3d, The number of terms. 
4th, The common difference. 
5th, The sum of all the terms. 
By examining these five things, we see that three dif- 
ferent things can be selected in ten different ways. Now 
in each way three things are chosen, there are two to be 
found, so there are twenty different calculations to maker 
in order to obtain the answer to every kind of question that 
may arise in progression by difference. 

We shall now point out the method of obtaining the an- 
swers to the most important questions. 

1. A bookseller has 100 books on his counter ; the first 
is worth 5 cts.^ the second 8 cts., the third 1 1 cts., and so 
on L ^^ch being worth 3 cts. more than the one next pre- 
ceding ; what is the value of the last book ? 
OPERATION. Explanation, The most ob-* 

99 vious way to obtain the value 

3 of the last book, is to add 3 

els. to 5 cts., then 3 cts. to 

297 the result, and so on, adding 

5 cts. value of first book. 3 cts. to the value of every 

book except the last. It is 

302 cts. value of the last plain, then, that the answer 

book. Ans. can be more readily found by 

adding to 5 cts. 99 times 3 cts. 

Give an example of an increasing and of a decreasing progression by 
difierence ? 

What are called the terms ? 

What is called the common difference ? 

How many things are there in progression by difference ? How many 
must be known to find the others ? Name these things ? 

What do we see hy examining these five things ? 

Explain how example 1, lesson 205, is performecf. 
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S. A bookseller has 80 books on his counter ; the first is 
worth 162 cts., the second 160 cts., the third 158 cts., and 
so on, each being worth 2 cts. less than the preceding one; 
what is the value of the last book ? 

OPERATION. Explanation, The most ob- 

79 vious way to obtain the value 

2 of the last book, is to sub* 

— - tract 2 cts. from 162 cts., 

158 then 2 cts. from the remain* 

. der, and so on, taking 2 cts. 
162 cts. value of first book, from the value of every book 
158 except the last. It is plain, 

then, that the answer can be 

4 cts* value of the last more readily found by sub- 
book. Ans. tracting from 162 cts. 79 times 

2 cts. 

Therefore, to find the last term, when the first term, 
number of terms, and common difference are known, 

M%kUvply 1 lens than the number of terms by the common 
difference, and add the product to the first term, if U is an in- 
creasing progression, but subtract the product from the first 
term, if it is a decreasing progression. 

3. What is the first term of an increasing progression 
by difference, the last term being 266, the common dif- 
ference 6, and the number of terms 40 ? Ans. 32. 

Explanation. Call the first term the last, and the last 
term the first. 

4. Suppose that an. empty bottle, on being put 1 fl. be- 
neath the surface of the ocean, is pressed on all sides by 
the water to the amount of 50 lbs., and that it sustains an 
additional pressure of 50 lbs. for every foot it sinks ; what 
pressure will it bear 501 fl. beneath the surface ? 

Ans. 25,050 lbs. 

5. A man bought 34 yds. of cloth, and agreed to give 
12 cts. for the first yard, 12^ cts. for the second yard, 12| 
cts. for the third yard, and so on ; what did the last yard 
cost him ? Ans. 23 cts. 



Explain how example 2, lesson 205, is performed. 
How do we find the last term, when the first term, number of terms. 
Mid common diflerence are known ? 
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Lesson 206. 

1. A teacher gave the scholar that stood at the head of 
his class 32 chestnuts, the next 29, the next 26, and so on 
to the last, who received only 2 ; how many scholars were 
there in the class ? 

OPERATioif. ^ Explanation. 

82 number the first receives. The most obvious 

2 number the ladt receives, way to obtain the 

— answer, is to take 
diEr«?e. 3 ) SO 3 chestnuts from 

32, then 3 from 

10 the remainder, 
1 and so on, taking 

— 3 from the share 

1 1 scholars. Ans. of every one ex- 

cept the last, and 
then count the number of shares. But the answer can 
be more readily found ; for if we subtract 2 from 32, the 
remainder, 30, is as many times 3 as there are shares ex- 
t;ept the last ; so by dividing 30 by 3, and adding 1 to the 
quotient, we obtain the answer. 

Therefore, to find the number of terms, when the first 
term, last term, and common difierence are known^ 

" Divide the difference between the first and last terms hy the 
common difference, and add 1 to the qtioHent, 

2. The first term of a progression by difference being 8^ 
the last 100, and the common difference 4, what is the 
number of terms ? Ans. 24. 

3. Experiment shows us that a heavy body falls through 
the air 16 ft. the first second, 48 fi. the next second, 80 fl. 
the third second, and so on ; now how many seconds has a 
stone been falling that descends 336 fit. in a Second ? 

« Ans. 11. 

4. A young man having 50 cts., determined to add 6^ 
cts. to it every day ; after some time, on counting his 
money, he found he had $13 ; how many days had he ad- 
hered to his resolution ? Ans. 200. 

Explanation. 50 cts. is one term ; so there is 1 term 
more than the number of days. 

Explain how example 1, lesson 206, is perfonned. 
How do we find the napiber of terms when the fint term, last term^ 
And eommon difference are known ? 



5. There are 21 cannon balls of different weights lying 
in a heap^ ike samllesrt weighs 4 lbs., and the largest 44 
lbs., and tliere is a regular increase of weight from the 
Bmailest to the largest ; what is this increase ? 

OFERATION. 

21 44 Explanation, The dif- 

1 4 ference between 4 lbs. and 

— 44 lbs., is the whole in- 

20 210 ) 410 crease of weight ; now the 

- regular increase is added 

2 lbs. Ans. to erery ball except the 

last ; so we divide the whole increa^e^ 40 lbs., by 20 to 

obtain what each ball increases. 

. Therefore, to find the common difference when the first 
term, last term, and number of terms are knownj 

Divide the difference between ike farUand la$i terms by 1 
less dian the number of terms. 

6. The first term of a progression by difference being 
122, the last term 7, and the number of terms 24, what is 
the common difference ? Ans. 5. 

7. A man's expenses for the first year afler marriage 
were $180, but they gradually increased for 29 years, 
when they were $2,000 a year ; what was the yearly in^ 
crease ? Ans. $65. 

8. The weight of 5 men forms a progression by differ- 
ence, the first man weighing 135 lbs., and the last 239 lbs. ; 
what is the common diSerenee of weight between them ? 

Ans. 26 l*bs. 

Lesson 207. 

1 . A grocer bought 7 barrels of flour at different times ; 
the first barrel cost $4, and the price of each succeeding 
barrel increased, regularly till the seventh cost $16 ;*how 
much did the whole cost ? 



Explain how example 5, lesson 206, is performed. 
How do we find the common difibrenee, when the first tenni last 
term, and number of terms are icnown f 

23 
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OPSllATION. 

4 Explanation, . As the price regularly 

16 increases from the first barrel to the last, 

it is obvious that the average price of 

2)20 , the first and last barrels, is the average 

price of each. We multiply the average 

10 of $4 and $16, then, by 7 for the an- 

7 swer. 



$70 Ans. 

Therefore, to find the sum of all the terms, when the 
'first term, Uie last term, and the number of terms are 
known, 

Muttiply the average of the first and kui terms by the ntim- 
ber of terms, 

2. There is a progression by difference, the first term of 
which is 5, the last 595, and the number of terms is 60 ; 
what is the sum of all the terms ? Ans. 18,000. 

3. If a stone has been falling 14 seconds, and moves 
464 ft. ia a second, from what height has it fallen, the de- 
scent in the first second being 16 ft. ? Ans. 3,360 ft. 

4. There are a number of rows of corn, the first of 
which contains 3 hills, the second 7, the third 11, and so 
on to the last, which has 43 hills ; how many hills are 
there in all the rows ? Ans. 253. 

Explanation, What is the number of rows ? 

J^'oUf We have given no rules to find the answers to many of the 
twenty different qoestions in progression by difference; the answers, 
however, can usually be obtainecT by means of what precedes, some- 
times indirectly, that is, afl^r finding something else first, as in the pre- 
ceding question. 

5. A man paid $2.20 for a number of small books, the 
prices of which formed a progression by difference ; the 
price of the first was 5 cts., and the price of the last 35 
cts. ; how many books did he buy ? Ans. 11. 

Explanation. Examine the last rule. 



Explain how example 1 , lesson 207, is performed. 

How do we find the sum of all the terms, when the first term, the 
last term, and the number of terms are known ? 

What have we given no rules for ? How can tlie answers be usually 
obtained P 
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6. In 9 iieeonds, an iron ball descended 1,296 il.', falling 
272 ft. the last second ; ho\9 far did it fall the first sec* 
ond ? Ans. 16 ft. 

7.- Suppose a number of soldiers to be formed into a body 
resembling a wedge, having 7 men in the first rank, 9 in 
the second, 1 1 in the third, and so on, till there are 25 
ranks ; how many soldiers will there be in the whole body ? 

Ans. 775. 

8. If a body of soldiers drawn up like the preceding had 
4 men in the first rank, 8 in the second, 12 in the third, 
ajid so on to the last, which contained 36 men, .how many 
men were there in the whole body ? Ans. 180. 

9. The last term of a decreasing progression by differ- 
ence is 99, the number of terms is 30, and the common dif- 
fereiice is 3 ; what is the sum of the terms ? Ans. 1,665. 



^ 



PROGRESSION BY QUOTIENT, 

often called geometrical progression. 

Lesson 208. 

A row or series of numbers constantly increasing or de- 
creasing, so that if any number in it be divided by the one 
that precedes, the quotient will be the same in all parts of 
the row or series, is called ^ progression by quotient; thus, 
J, 1,2, 4, 8,* 16, is an increasing progression by quotient, 
and 125, 25, 5, 1, is a decreasing progression by quotient. 

The numbers which form a progression by quotient are 
called the terms. 

The quotient formed by dividing any term by the pre- 
ceding one is called the ratio. In a decreasing progres- 
sion by .quotient, the ratio is less than I . 

There are five things in progression by quotient, any 

What is called a progrression by qaotient ? Give an example of an in* 
creasing and of a decreasing profession by quotient ? 

What are called the terras ? What is called the ratio ? In a decreas- 
me progreasion by quotient what is the ratio less than ? 

How many things are there in progression by quotient ? 
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Home of which hebig known, the other^wo nuqp be found ; 
these things are, 

1st, The first term, 

2d, The last term, 

dd, The namber of terms, 

4th, The ratio, 

5th, The snm of all the terms. 

By examining these five things, we see that three difier- 
ent things may be selected in ten different ways. Now in 
each way three things are chosen, there are two to be 
found, so there are twenty difiTerent calculations to make, 
in order to obtain the answer to every kind of question that 
may arise in progression by quotient. 

We shall now point out the method of obtaining the ai^- 
swers to the most important questions. 

1. A man commenced trade with $645, and by skilful 
management, doubled his capital every year for 6 years ; 
what sum did he have at the end of that time .? 

, OPERATION. 

2 $ 6 4 5 Explanation. We observe flrdt 

2 6 4 that there are 7 terms, which are 

— • the sum he began with, and the 
4 2 5 8 • sum he had at the end of each 
2 3 8 7 year. Now the most obvious way 

— to obtain the answer is, to rtiul- 

8 $ 4 1 ,2 8 Ans. tiply together $645 and % 6 times ; 
2 but this way of proceeding being 

— tedious, we find the answer by 
16 multiplying 2 by itself 5 times, 

2 and then multiplying (645 by 

— the result. See Multiplication, les- 
32 son 38. 

2 
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ful management, possessed only f as much capital at the 



2. A man commenced trade with $2,025, but by unskil- 



How many mnst be known to find the others ? ^ame these things. 
What do we see by examining these five things ? 
Explain how example 1, lesson 206, is performed. 
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end of every year as he had at the beginning ; what was 
he worth at the end of 4 years ? 

OFERATION. 

2numer. of| 3denoin. off 8202^ 
2 3 16 



4 9 12150 

2 3 2025 



8 27 81)32400(400 Ans. ^ 

2 3 324 



16 ,81 00 

1 ■ 

Explanation. We observe first, that there^are 5 terms; 
which are the sum he began with, and the sum he had att 
the end of each year. Now the most obvious way to ob- 
tain the answer, is to muhiply together $2,025 and f , 4 
times ; but- this way of proceeding being tedious, we find 
the answer by multiplying f by itself 3 times, and then 
multiplying 4(2,025 by the resi^lt. See Multiplication, les- 
son 38. 

Therefore, to find the last term, when the first term, the 
number of terms, and the ratio are known, 

Mtdliply the ratio by ilaelf 2 times less than the numher of 
terms, and multiply the result by the first term, 

3. What is the first term of a progression by quotient, 
the last term being 4, the number of terms 6, and the 
ratio J ? Ans. 4,096. 

Explanation^ Call the first term the last, and the last 
term the first ; the ratio then will be ^ or 4. 

4. Suppose the number of inhabitants in the United States, 
in 1820, was 10,000,000, and that the number doubles ev- 
ery 30 years, how many will there be in the year 2000, 
that is, after the number has doubled 6 times ? 

Ans. 640,000,000. 

5. If a man had but $i at compound interest in the year 
1600, what would it have amounted to in 1828, allowing it 

to double every 12 years ? Ans. $5^4,288. 

I - — -— — — — . — -^ . ■ ^ 

Explain how example 2, leseon 908, is performed. 
How do we find the laat term, when the fint term, the numtwf ^ 
terms, and the ratio are known ? 

23* 
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Lesson 209. 

1. What is the sum of the following progression by quo- 
tient, 2, 8, 32, 128, the ratio of which we observe is 4 ? 

Explanation. We can obviously find the sum by adding 
the numbers together ; but this way of proceeding will be 
very tedious when there tire many numbers. To find an 
easier method, multiply the terms, 2, 8, 32, all except the 
last, by the ratio, 4.. 

The products are . d 32 128 

From these subtracting, 2 8 32 

we obtain 126, the difference between the first and last 
terms. This difference is plainly 3 times 2, 8, 32, since 
it is the difference between these numbers, and 4 times 
^these numbers ; if we now divide 126 by 3, and add 128, 
the last term, to the quotient, -Vfe shall have the sum of 2, 
8, 32, 128. The operation is as follows ; 

128 last term, 
subtract 2 first term. 

3)126 

42 
Add last term 128 

170 sum. Ans. 

2. What is the sum of the following progression by 
quotient, 486, 162, 54, 18, 6, 2, the ratio of which we see 
isi? 

Ex^^onatimt, Direct addition being usually tedious, to 
find an easier method, multiply the terms 486, 162, 54, 18| 
6, all except the last, by the ratio <^, 

and from 486 162 54 18 6 

subtracting the products 162 54 18 6 2 

we obtain 484, the difference between the first and last 
tenns. This difference is plainly f of 486, 162, 54, 18, 6, 
since it is the difference between these numbers and j- of 
them ; if we now divide 484 by f, and add 2, the last term^ 



■>.^" 



Explain how ^x&mple 1, lesson 309, is performed. 
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to the qiiolMt» we shall iMTe the Mm of 4M, l^t^H 1^# 
6, 3. The opmtioa k as fMofW ; 

486 last term. 
Sntoact 2 fine tern* 




Divide hj } 

2)1452 

Add last term 2 

728 sum. Ans. 

Therefore, to find the sum of the t^rms, when the first 
term, the last term, and the ratio are known. 

Divide ike difference between the first and loit ienn$ hy the 
difference between 1 and the ratio, and add Ike Uut term to ike 
quotient, 

3. A person has 2 parents, 4 grand-parents, 8 grea4« 
grand-parents, and so on ; now allowing 25 years to a 
generation, what numher of ancestors had a person, bom 
in 1825, descended from since the year 132o } supposing 
that the person's ancestors had in no case married r^a- 
tives ? Ans. 4,194,302. 

Explanation. Begin by finding the last term. 

4. A gentleman offered to sell a beautiful cottage to ft 
young fop, and receive in payment 1 cent for the first 
window in it, 10 cts. for the second, 100 ots. for the third, 
and so on ; the young witling, thinking it a fine bargain, 
agreed accordingly ; what did the house cost him, there 
being 11 windows in it ? Ans. $111,111,111.11. 

5. What is the aum of the following progression by quo^ 
tient, 4, 6, 9^&c., the last term of which is 45f ? 

Ans. 128^, 

Lbssom 210. 

1. What is the sum of the progression by quotient, 2, 1, 

if h h ^^'i continued on for ever ? Ans. 4. 

_ . — - . 

Explain how example 2, lesson 209, is performed. 
How dovwe find the snm of the terms, when the first term, the last 
term, and the ratio are known ? 



S7^ FR0GBES3I0N BY QUOTIKNT* 

ExphnaHoi$, After the progression has becui continue^ 
on for a very great number of terms, the last term wiU be 
so near in value, that it may be considered nothing. 

2. What is the sum of the progression by quotient, 1, ^, 
it sV' ^^'9 continued on for ever ? Ans. 1^. 

3. What is the sum of the progression by quotient, ^, 
rJtrj ttjWj ^^'9 continued on for ever ? Ans. j.. 

4. What is the value of the repeating decimals, .3333, 
&c. ? Ans. 4. 

Explanation, These decimals are equal to ^^ yJn-, 

5. What is the value of the repeating decimals, 
.139139139, &c. Ans, ^ff. 

■ Explanation. These decimals are equal to i^^j-, 

6. If a farmer should sow 5 kernels of wheat, and its 
produce, every year for 9 years, how many bushels would 
there be in the last harvest, supposing that each harvest 
amount^ to 10 times the quantity sowe4> ^^^ that 8,000 
l^ernels make 1 pint ? Ans. 9,765 bu. 2j- pks, 

7. What is the amount of the following sums ; 384, 192^ 
96, 48, 24, 12, 6, 3 ? Ans. 765. 

JV0C6. We bave given no rules to find the answers to. many ques- 
tions in progression by quotient, but hardly one of those not noticed 
will occur in the course of a man's life. . However, when we find such 
a question, the answer can be found by an obvious though rather 
long method. 

Lesson 211. 
progression bt quotient applied, to compound 

INTEREST. 

To obtain the amount of a sum at simple interest for 1 
year, say at 6 per cent., we multiply the principal by .06,' 
and add the principal to the product, or multiply it by 1 .06, 
which is obviously the same thing. 

To obtain the amount of a sum at compound interest for 



What have we g^ven no rules for? Do such questions often occur? 
What if we find such a question ? 

In what two ways do we obtain the amount of a sum at siinple inter* 
est for 1 year« say at 6 per cent. ? 



PROGRESSION BY QUOTIENT. g^^ 

a number, of years, say at 6 per cent., we can multiply it by 
1.06, the product by 1.06, and bo on, ituiltiplylng by 1.06 
as many times as there are years. The original sum, 
then, and the amounts at the end of each year, form a pro- 
gression by quotient. The first term is the original sum, 
3ie number of terms is 1 OBore tllaa the mimber of ye^s, 
and the ratio is 1.06, t.07, 1.08, &c,, accordtkig to the per 
cent. 

1. What will $80 amount to in. 12 years at 6 per cent., 
compound interest ? Ans. $-160.98. 

Explanation, In order to perform this and the following 
examples with ease, examine the table in Compound In- 
terest. 

2. Find the amount of $6,525.12^ for 8 years, at 7 per 
cent., compound interest. ' Ans. $11,211.38. 

3. What is the compound interest on $1,000 for 10 
years, at 6 per cent. ? Ans. $790.85. 

4. What will $ too amount to in 9 years' al 6 per cent., 
^empoimd interest } Ab9. $155.19. 

5. How long win it take $50 to amount to $84.4r7 a« $ 
per cent., compound interest ? Ans. 9 years. 

VROeSRESVBOff VY dVOriXSPV APFLIBD TO DISCOUJBTT AT 
COMFOimn INTEREST. 

6. What is the present worth of $3,581.70 dtae» in 10 
years, without interest, discounting at the rate of 6 per 
cent., compound interest ? Ans. $2,000. 

Explanation, The number of terms is 11, and the ratio 
eridently t.^, to find the last term. 

7. What principal at 6 per cent., compound interest, will 
amount to $143.45, in 8 years ? Ans. $90. 

8. What sum ought to be paid now to discharge a debt 
of $500, due in 6 years, without interest, supposing money 
to be worth 7 per cent., compound interest ? 

Ans. $333.17. 

9. What discount should be made for the immediate 
payment of $1,000, due in 5 years, without interest, money 
being worth 10 per cent., compound interest ? 

Ans. $379.08. 
Explanation, What is the present worth ? 

How can we obtain Uie amount of a sum at compound interest for 
any namber of years, say at 6 per cent. ? What do the oriffinai sum, 
and the amounts at the end of each year fbrm f What is the nrst term ? 
Mnmber of terms ' Ratio ? 
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ANNUITIES. 

Lgssoit 212. 

A sum of money payable at regular interrals during a 
certain time or for ever, is called an annuity ; thus, rents, 
pensions, salaries, &c., are really annuities. 

If an annuity is not paid when due, it is said to be in 
arrears^ 

When an annuity is not to commence until after a cer- 
tain time, it is said to be in reversion. 

The sum of the instalments of an annuity not paid, to- 

§ ether with the interest on each instalment afler it becomes 
ue, is called the amount. 

ANNUITIES AT SIMPLE INTEREST. 

1. The rent of a house was (11 00 a year, and the occu- 
pant paid nothing until 4 years after he entered it ; what 
was then due, 6 per cent, being the legal interest ? 

OPERATION. 

The rent of the fourth year being paid when due, is (100 

The amount of $100 for 1 year is 106 

The amount of $100 for 2 years is , 112 

The amount of $100 for 3 years is 118 



% 



Ans. $436 

AN EASIER WAT. Explanation, The 

$118 amount of $100 for 3 3rears. operation by the first 

100 rent of the fourtl^year. method is obvious ; by 

examining it, we see 

2)218 that the amounts of 

the rents form a pro- 

109 gression by difference ; 

4 years. so we can get their 

sum in an easier way, 

$436 Ans. by the rule for finding 

the sum of a progres- 
sion by difference. 

What is called an annuity ? What are really annuities ? 
When IB an annuity said lo be in arrears? In reversion ' 
What IB called the droount ? 
Explain how example 1, lesson 212, \a peitoime^. 
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Therefore, to find the amoont of an anmiitj in arrettniy 
at simple interest, 

Observe thai the amounts of the geveral intialmenis^ remtni^ 
ing unpaid, form a progression by difference, and find their 
«iim, which is the whole amount, accordingly. 

2. A man had an annuitj of 8240 a year, daring life/ 
but the company it was purchased fimn becoming embaft* 
rasaed, the annuity remained unpaid^ that is^ in arrears^ 
30 years ; wliat was then doe^ 6 per cent being the legal 
interest? Aim. $l$,4$4^ 

3. A man hired a house at a rent of $425 a year^ bat 
paid nothing until 10 years after the rent of the first year 
was due ; what' did the rent then amoont i^, 7 per cent^ 
being the legal interest ? Ann. ij^^,5$$,1&^ 

4. An annuity of $20 a month remained unpaid fer 9 
years ; what was then due, 6 per cent, being Uie h^iA 
interest ? Ane. #7^0/ 

5. What is the present worth of an anoailr of $tOO « 
year, to commence 1 year from this time, a«Ml to eoi»t«fMI# 
3 years, money being worth 6 per cent, ? 

orEBATioif. See Diseomd, 

$94,34 present worth of first instalm^ent/ 
89.286 present worth of second iostalmeotr 
84.746 present worth of third InMMUfient, 

$268.37 Ans. 

Therefore, to find the present worth of an annuity at rim^ 
pie interest, * 

Find the present worth of each imtalnunt of the annmly, 
and the sum of these present worths will be Uu answer, 

6. What is the present worth of a saUiry o( $800, to be 
pipd at the end of every year from this time, and to con* 
tinue 4 years, 6 per cent, being the legal interest ? 

Ans. $2,792.13. 

7. What sum of ready money is equal to an annuity of 

How do we find the amonnt of an annuity in arrearf, at aimple in* 
ferest ? 

Explain how example 5, leaaon 212, \» performed. 

How do we find the present worth of an annuity at simple voiS«t«iA^\ 
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99O0t 4O;0oi4m6iioe 1 year from thki tiney «iid to ooottitiae 

5 years, money being worth 10 per cent, i Ana. $ll^,9St. 

Kate. If an annuity is to continue a long tioie, the present worth, 
found in this way, will oflen be larger than a "sum-, the yearly interest 
of which is equal to the annuity ; thus, reckoning interest at 5 per cent., 
the present worth of an annmty of (100 a year to continue 59 years, 
will be more than $2,000, the yearly interest of which is $100. The 
rule then is absurd, though it may he used without much err«r is find 
Ibe pxesent worth of an annwty to continue for b short tame. 

Lesson 213. 

ANNUITIES AT COMPOUND INTKREST. 

1. An annuity of $100 a year has not been paid for 4 
years ; what is the amount due on it, money being worth 

6 per cent., compound interest ? 

OPERATION. 

The amount of the fourth year, now due, is. • . .$1<X) 

The amount of «100 for 1 year is 106.00 

The amount of $100 for £ years is , 1 12.36 

The amount of $100 for 3 years is 1 19.1016 

Ans. (437.46. 

AN EASIER WAy. Explanation, The 

From (1 19.1016 last term, operation by the first 

Subtract 100 first term, method is obvious ; 

1.06 ratio. i „ _„«._-:_:^^ :«. -_.«, 

J by examming it, we 

Difld "Toe • * ' • .06) 19.1016 see that the amounts 

— of the instalments 

318.36 form a progression 

Add last term 119.10 by quotient ; so we 

can get th^ sum an 

9437.46 Ans. easier way, by the 

rule for finding the 
sum of a progression 
lay quotient. 

Therefore, to find the amount of an annuity in arrears, 
at compound interest, 

If an annuity is to continue for a long time, what is said of its pres- 
ent worth? Give an example. Is the rule correct then? When majr 
it he used ?' 
JSxplain bow example 1, lesson 213, is performed. 
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, whi€k is tike whole mwkomti^ meem mm^ ^ 



S. A man paid a certain mm to a t^fU^^Miif hf m ^m»^ 
\iy of 9250 a jear durii^ lile^ but die e o iay up y fi^Uxl «Mi 
stopped paying the anotutjr till doe tot 9 jean ; wbMi wm4 
the amount then is arrean, aXUnriog € per tetd^f 4som^ 
pound interest ? AoM. f^,474^T^ 

Explanation. The table in coflipooad istereit fhptra 
the products of 1,05, U06, and 1j07 multiplied hy tbe^* 
selves any number of times op to 39. 

3. A man had a salary of $400 a year^ payable qoar* 
ierly ; it was kept back till due for 2 years ; what wae 
then due, allowing quarterly compound interest, at 7 per 
cent, a year ? Ans. $850.75* 

4. What is the amount of an annuity of $333 a year, 
in arrears and due now for 5 years, allowing 5 per cent., 
compound interest ? Ans. $1,768,27. 

5. What is the present worth of a pension of $100 a 
year, the first Instalment of which is to be paid in 1 year, 
and which is to continue 3 years, 6 per cent., compound 
interest, being allowed ? ^ 

OFEBATION. 

The present worth of first instalment is. . $9 4.3 3 9 6 
The present worth of the lasl instalment is 8 3.9 6 2 



Calling the first instalment the last ^ 6M03776 
term the ratio becomes 1 .06. J ^ '■ ^ 



1 7 2.9 6 
Add last term. 9 4.3 3 9 6 



Ans. $2 6 7.3 

Explanation. To get the present worth of the first in- 
stalment, we multiply $100, by y,^ ; see Progression by 
Quotient, lesson 211 ; to get the present worth of the 
second instalment, we multiply $100 by the product of-Y.i^ 
multiplied by itself, and so on. We see then, that the 
present worths of the instalments form a progression by 

How do we find the amount of an annuity in arreari, at compound 
interest ? 
Explain how ezampte 5, lesson 213, is performed. 
24 
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quotient, the ratio of which la y.^^ ; now calling the first 
instalment the last term, the ratio becomes 1.06, and we 
get the sum of the terms accordingly. We can get the 
sum of the terms by calling the ratio y.^g- and the last in- 
stalment the last term ; the difference between 1 and the 
ratio is then -j^^. 

Therefore, to find the present worth of an annuity, dis- 
counting by compound interest. 

Find Ike present worth of the first and last instaltnenlSf and 
then find the sum of all the present worths, by the rule for 
finding the sum ofalithe terms in Progression by Quotient, 

6. What sum of ready tnoney will purchase an annuity 
of $240 a year, to commence 1 year from this time, and to 
continue 9 years, money being worth 6 per cent., compound 
interest ? Ans. $ 1 ,632.41, 

7. What is the present worth of an annuity of 8180 a. 
year, to commence in 1 year, and to continue for ever, 
money being worth 7 per cent., compound interest ? 

Ans. $2,671.43, 

8. What is the present worth of an annuity of $500 a 
year, to commence in 6 years, and to continue 6 years, 
money being worth 7 per cent., compound interest ? 

Ans. $1,699.24. 

9. What annuity will $3,000 buy, to commence in 1 
year, and to continue 3 years, money being worth 6 per 
cent., compound interest ? « Ans. $1,122.33. 

« 

Explanation. What sum will purchase an annuity of $1 
a year, to commence in 1 year, and to continue 3 years ? 
How many times is this sum contained in $3,000 ? 

1 I _. - ---nil ^^^^^— .^^^^^^^^^^^ 

How do w« find the preaei^t worth of ui annuity, discounting by 
compound interest ? 
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PROMISCUOUS QUESTIONS 

IK 

PROGRESSION BY DIFFERENCE, &c. 

Lesson 214. 

1. An annuity of $200 a year remained unpaid 5 years ; 
how much, did it then amount to, 7 per cent, compound in- 
terest being allowed ? Ans. $1,150.15. 

2. The poise of a steelyard, when placed in the first 
notch, balances 4 oz., and at every notch it is moved, it 
balances. 2 oz. more than before ; in what notch is it when 
it balances 12 lbs. ? Ans. in the 95th. 

3. A countryman, in going to market, found the roads 
so bad that he went only 4 miles the first day ; however, 
as the roads grew better, he increased his speed, and com- 

gleted his journey in 6 days, going 14 miles the last day ; 
ow much did he increase his speed each day, on an 
average ? * Ans. 2 miles. 

. 4. By the preceding supposition, how far did the coun-^ 
tryman travel ? Ans. 54 miles. 

5. What sura of ready money will ' purchase an annuity 
of $300 a year, to begin in 1 year, and to continue for ever, 
money being worth 5 per cent., compound interest ? 

Ans. $6,000. 

6. There is a progression by quotient, the first term of 
which is 3, the number of terms 9, and ratio 4 ; what is the 
sum of all the terms ? . Ans. 262,143. 

7. The ^rst term of an increasing progression by differ- 
ence is 7, the common difference is 3, and the number of 
terms 12 ; what is the last term ? Ans. 40. 

8. What sum of ready money is equal to 2 annual pay*- 
ments of $500, the first in 1 year, money being worth 6 per 
cent., simple interest ? Ans. 918,13. 

9. A iiian had a salary of $700 a year, which was not 
paid for 3 years ; what was then due, allowing 6 per cent., 
compound interest } Ans. $2,228.52. 

10.. A merchant began trade with $3,000, and his gains 
were such that at the end of every year, he had f as much 
as he had at the beginning ; what was he worth at the end 
of 6 years } Ans. $34, 1 1 1 .ftli. 
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MONEY. 

Lesson 215. 

Money is composed of gold and silver, metals which are 
extremely precious, because^ they are of great use in the 
arts. Copper, a valuable but much inferior metal, is also 
used for money. The value of gold and silver never arose 
frem whim or fancy, but alway^r has existed from the na- 
ture of things, because these metals are indispensable for 
the manufacture, preservation, or embellishment of many 
articles of necessity or convenience. Yau cannot eat or 
drink gold and silver, it is true, neither can you eat or 
drink an axe, a plough, or a steamboat, which are, never- 
theless, articles of great utility. 

Gold and silver, in the form of money, do not repre- 
sent property, but are property, and serve a» a medium of 
exekctnge. They are admirably fitted for the purposes of 
exchange, because they are scarce and very precious, 
tight in proportion to their value, clean, not liable to decay 
or be destroyed, &c. If a man in Massachusetts has 500 
bushels of potatoes, and wishes to buy a farm in Michigan, 
he does not transport his potatoes to Michigan, and ex- 
change them for the farm, because potatoes are of small 
value there, would spoil in carrying, and the transportation 
would cost more labor than would be necessary to raise 
five times the quantity. On the contrary, he gets 2 or 300 
dollars far them, and carrying the money to Michigan, ex- 
changes it for land. 

Coins of gold, silver, or copper, are called true or real 
money. Money that has no coin to represent it, is called 
hnaginary money, as a New England shilling, a mill, &c. 
Accounts are kept in imaginary money as well as in real 
money. 

What is money compoged of? What kind of metals are they ? Why 
are they precious ? What other metal is used fbr money ? Did the 
v^lae of gold and silver arise from whim or fancy ? Why haa it alw«ya 
existed ? What is said of eating and drinking gold and silver ? 

Do gold and silver, in the form of money, represent property ? What 
are they, and for what do they serve ? Why are they admirably fitted 
for the purposes of exchange ? What ir a strong instance of the akiHty 
of money tat the purposes of exchange ? 

What are called true or real money ? What is called imaginary 
inoaey? Cire some ezamplei ? lu wh«i mone^ «.te «ceoont8 kept f 
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The foUowifig is a description of the money in which ac- 
cofints are kept in the. principal places where we trade. 

Continual alterations are taking place in the money of 
foreign countries, so that an accurate description will soon 
be erroneous. 

XoU, The scholar shoald read the whole, and eommit to memoiy 
the answers to the questions. 

Great Britain. 

Accounts in Great Britain are kept in pounds, shillings, 
pence, and farthings. 

4 farthings sign qr, make 1 penny, sign d, 
12 pence make 1 shilling, sign^. 

20 shillings make I pound, sign £ or L 

JiUe. Accounts in this country were formerly kept in pounds, sbil- 
linffs, pence, and farthings; 4 farthings made 1 penny, 12 pence 
1 shilling, and 20 shillings 1 pound, just as in the money of Great 
Britain ; the value of this money, however, was not the same as the 
English money, and varied in different parts of the country. In the 
origin this money had the same value as the English, but the govern- 
ments of the colonies having fabricated paper money, of no real 
value, it depreciated, so that a silver dollar would buy 6 shillings ofi Mas- 
sachusetts money, 8 shillings of New York inoney, &c. 

A dollar is estimated. 

In the money of Great Britain and Newfoundlahd, 7 at 4s. 64.^ or •& 
-called English or sterling money, ) of a pound. 

In the money of Canada and Nova Scotia, ca^d ) at 5^., or 1 of a 
Canada currency^ 3 pound. 

In the old money of New England, Virginia, Ken- ) at 6s.y or is of a 
tucky, and Tennessee, called J^eto England currency , ) pound. 

In the old money of New York and North Caro- } at 85., or jo of a 
lina, called JV*eu) T^k currency, y pound. 

In the old money of Pennsylvania, Delaware, Mary- > at 7s. 6d., or "f 
land, and New Jersey, called Pennsylvania currency, > of a pound. 

What is said of alteratiqns of money in foreign countries ? 

In what are accounts kept in Great Britain ? 

Recite the table of the money of Great Britain. 
. In what were accounts formerly kept in this country ? How many 
farthings made a penny, pence a shilling, and shiliinss a pound ? Was 
it of the same value as the English money ? Was the value the same 
in all parts of the country ? What was the yalue in the origin ? Why 
did it alter ? | 

What is called sterling money ? Canada currency P New England 
currency ? New York currency ? Pennsylvania currency ? 

What is a dollar estimated at in sterling money ? In Canada curren- 
cy ? In New England currency ? In New York currency ? In Penn- 
sylvania currency P 

24* 



sat MOK£T. 

bi ihe old money of Gebrgia and South Carolina, ) at 4#. &l.| or j^ 
called Georgia currency, ) of a pound. 

f£i sterling is worth $4.44} 

B^ XI Canada currency is worth 4.00 

this j £1 New £nffland currency is worth 3.^) 

esti- I £1 New York currency is worth '. . • . 2.50 

mate. £i Pennsylvania currency is worth 2.66} 

£1 Georgia currency is worth ..•••.. 4.2^ 

It is oAen conTenient to know something of these old carrencies, 
though they are no longer used in the United States. Federal money 
was established by Congress in 1786, and is now universally employed. 

Lesson 216. 

France. 

10 centimes sign c. make 1 decime. 

lOdecimes make 1 franc, signfr. value $.18^. 

Accounts have been kept in this money since 1795. 
The French do not mention their decime any more than 
we do our dime ; for instance, instead of 6 fr. 4 decimes, 
they say 6 fr. 40 c. 

Accounts were formerly kept in different money, thus ; 

12 deniers made 1 son. 

20 sous made 1 livre, or livre Tournois, value $.18-^. 

Spain, Spanish Amsrica, anp Spanish Colonies. 

Accounts are usually kept in reals, 

34 maravedies making 1 real. 

There are nine different kinds of reals, four of which are 
m general use ; these are, 

The real vellon, worth about 5 cents. 

The real of old plaUi worth usually about 9-^ cents. 

The real of new plate ^ worth 10 cents. 

The real of Mexican plate, worth 12^ cents. 

What is called Georgia currency? 
What is a dollar estimated at in Georgia currency ? 
What is £1 sterling worth ? £1 Canada currency ? £1 New Eng- 
land currency ? £1 New York currency? £\ Pennsylvania cnrrency? 
£1 Georgia currency ? 4 

What IB said of these old currencies, and of Federal money ? 
Recite the table of the money of France. 
• How Yong have accounts been kept in this money ? Do the French 
mention their decime ? What do they say for 6 francs 4 deeimd* ^ 
What is the value o£ the real of Mexican ^gXaXe^ 
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In Spanish America, and the Spanish colonies, accounts 
are kept in reals of Mexican plate, and hard dollars, wortli 
$1. In Spain, when real is mentioned without explana- 
tion, real of old plate is understood ; 8 of these reals make 
what is usually called a dolUtr of txehemgt^ an imaginary 
money, worth usually about 75 cents. This dollar b call- 
ed libra in Alicant and Valencia. In Gibraltar, accounts 
are kepi in cob dollars, worth 91. The real of thia place 
is worth 8^ cents 

Portugal, Brazil, and Portuguese Colonies. 

1,000 rees make 1 milree ; value in Portugal, $1.34 ; 
in Brazil, $1.05, and in Portuguese Colonies, $1.00. 

Russia. 

10 kopecs make 1 grievener. 

10 grieveners ^ make 1 ruble, value .••«•••• $.15 

Business is done with paper money. The paper rouble 
is usually 60 or 80 per cent, below par. 

Prussia. 
12 pfennings makd 1 good-groseben. 
24 good^roschen make 1 rix dollar, value. • • «.4#.69 

This is the most usual way of keeping accounts. 

Sweden and Norway. 

12 runstycken make 1 skilling. 

48 skillinigs make I rix dollar, value #1.07 

Denmark. 

12 pfennings make 1 skilling. 
16 skillings make 1 mark. 
6 marks make 1 rixbank dollar, value • • .#.53 

Hamburg. 
12 pfennings make 1 skilling. 
16 skillings make I mark, value, about. • •; .#.30 

The word lubs, a contraction of Lubecks, is oflen put afr 
ter the money .of Hamburg and Lubeck, to distinguish it 
from that of Denma]4t and other places ; thus we say,, 5 
skillings lubs, 2 marks lubs. 

In what are aceoonts kept in Spanish America, tnd tha S^ta^aSoL 
colonic! ? 
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Certificatos op evidences of money in the bank are trans* 
ferred and used as money. This bank money, called 
banco f is above par, and usually brings from 18 to 25 per 
cent, premium. A mark of bank money, or a mark banco, 
is usually worth about 35 cents. 

Belgium and Holland. 
100 cents make 1 florin or guilder, sign fl. value 9.40 

Genoa and Leghorn. 

12 denari di pezza make 1 soldo di pezza. 
' 20 soldi di pezza make 1 pezza, value, about $.90 

» • • * > 

afeo, 

12 denari di lira make 1 soldo di lira. 

20 soldi di lira make 1 lira, value, about. • • • . $.16 

« 

Rome. 

10 baioccbi make 1 paolo. 

10 paoli make 1 scudo or Roman crown, value $1.00 . 

Naples. 

10 grani make 1 carlino. - 

10 carlini make 1 ducato, value $.80 

Sicily. 

20 grani make 1 tare. 
' 12 tari make 1 scudo or Sicilian crown, value $.95 « 
30 tari make 1 oncia, value 2.40 

Malta. 

20 grani make 1 taro. 

12 tari make 1 scudo, value $.40 

30 tari make 1 pezza, value . • • • 1 .00 - 

Venice. 
lOmillesimi make I centesimo. 
10 centeshni make 1 lira di Austria, value. . • $.16 

Accounts have formerly been kept here in many different 
ways, 

Vienna and Tribste. 

4 pfennings make 1 kreuzer. 
60 kreuzers make 1 florin or guilder, value* •• $.48 
// 0orm make 1 rix dollar of account. 
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T.URKETy Greece, amp tH& norx&ehk states of Africa. 

The only invariable currency in these countries is com- 
posed of Spanish hard dolkufs and parts. In Turkey and 
Egypt money is usually reckoned by the tuper and para, 

S aspers making 1 para, and 
40 paras making 1 piastre, or Turkish dollar, value 

from 5 to 50 cents. 

EAST INDIES. 

^ 

Mauritius, or the Isle of France. 

SO sous make 1 livre. * 

10 livres make 1 dollar, value $1.00 

Abo, 100 cents* make 1 dollar. 

HiNDOSTAN. 

Before European colonies were established in Hindos- 
tan*, the principal currency was the sicca rupee, a silver 
coin, worth about 58 cents. This coin was also used as a 
weight. The British possessions in Hindostan are now 
divided into three presidencies, Bengal, Bombay, and 
Madras, the money of whidaiiffer. 

" Calcutta, in Bengal. 

12 pice make 1 anna. 

16 annas make 1 rupee, value, about. •••••• I $AG 

^ A Jac of rupees is*l 00,000 rupees, and a crore of rupees 
4* is lOQ lacs, or 10,000,000 rupees. 

Bombay. 

100 rees make 1 quarter. ^ 

4 quarters make 1 rupee, value, about. • $.45 

f^ Madras. 

' ^^oney is reckoned in rupees, worth about $.45; the 
rupee is divided into halves, quarters, eighths and six- 
teenths. The sixteenth is called the anna. . 

This is the new method, adopted in 1818, and is the only 
intelligible way of reckoning money in the place. 

Bencoolen, in Sumatra. 

B satellers make 1 soocoo. 
' 4 soocoos make 1 dollar, value, • • • • #1. 15 
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, Batavia, in Java. 

5 doits make' 1 stiver. 

.2 stivers make 1 dubbel. 

3 dubbek make 1 skilling. 

4 skiliings make 1 florin or guilder, value, • • • $.40. 

Canton, in China. 

10 cash make 1 candarine. 

lOcandarinesmake 1 mace. 

10 mace . make 1 tale, value, • $1 .48. 

Japan. 

10 candarines make 1 mace. \ 

10 mace make 1 tale, value, ..•••• 81.43. ' 

Bargains can usually be made in Spanish dollars in any 
part of the East Indies. 

WEST INDIES. 

British Islands. *^ 

Accobnts are kept in pounds, shillings, pence and far- 
things, in the British West Jt^is. islands, in the Swedish 
islands of St. Bartholomew, 1^^ by the British settlers on 
the French islands. 

A poun(} in Jamaica and Bermuda currency is worth $3.00 « 
A pound in Barbadoes currency is w;orth. ....... ^ • • 3M 

A pound in Bahama currency is wortlr • . . . 4 • • 440^f#^^ 

A pound in the currency of the LeeXvardL and Wind- * * ^8^ 
ward Islands, employed also on St. Bartholomew, 
and by the British settlers on the French islands, 
is worth 2.22f 

French Islands. ^ 

The French, in these islands, reckon money as follow 

12 deniers make 1 sou. 

SO sous make 1 livre, value 8. 1 1 ^ 

St. DoMiNOd, OR Hayti. 
Accounts are kept in dollars and cents, as in the United 
States, but the dollar is worth only • . $.66 % 

Danish Islands. St. Thomas, St. John, and Santa Cmz. 

It is customary to keep accounts in rix dollars and 
cents, but the rix dollar, of colonial currency, is worth 
only , ; $.64 



* 
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Dutch Settlements. St. Eustatia^, St. Martin, asd Cuiv 

azoa. ^/ 
6 stivers make 1 real or skilling. 
8 reals make 1 piastre, value about $.1S 

Surinam, Berbice, Demarara, and Essequibo; 
8 doits make 1 stiver. 
20 stivers make 1 guilder, value about f .33^ 

Spanish Islands. See Spain. 



COINS. 

Lesson 217. 



Civilised nations coin the precious metals in pieces of 
certain values, so that they c&n be employed in making ex« 
chianges without weighing th^m, or examining their purity. 
Uncivilized or half civilize^Bbpile, like many in the East 
Indies, often use these melak in bullion as money, and 
every time each ingot or piece is exchanged, are obliged to 
-weigh it, and estipii^e its purity. ' 

Grold and silver,' when pure, are exceedingly soft and 
~~t ; so if,tKey werie coined in this state they would 
sooFbe defaced ahdVorh out. Therefore, they are mixed 
or alloyed witli .a very small quantity of copper, which 
makes them quite hard, and but little impairs their duc- 
tility, incorruptibility, and other useful properties. There 
are two things then on which the value of each coin de- 
jBnds ; its weight,. and fhe quantity of pure gold or silver 

" ch it contains. 

e have mentioned the' coins of the United States, and 
their values, in lesson 90, Federal Money ; it is proper to 




■>. -^ 




Why do tivilized natibns coin the precious metals ? How do uncivil- 
ized OE half ciyiiized people use these metals as money ? What are they 
obliged to do every time each ingot or piece is exchanged ? 

What is the nature of gold and silver when pure? What if they 
#ere coined in this state? What, therefore, is done to them? What 
effctt does this have ? On what two things does the value of each coin 
depend? 



sas corns. 

4)lM3erve further, that^tbe gold pieces, coined since 18i34^ 
contain ^^S^ of allojl L the eagle containing ^^ grains of 
pure gold, and 26 grains of alloy, or 258 grains of stand- 
ard gold. The alloy consists of copper and silver, the 
copper never being less than half of it. 

The silver pieces contain tV^t ^^ alloy ; the dollar hav- 
ing 371^ grains of pure silver, and 44J grains of pore cop- 
per, or 416 grains of standard silver. The copper coins 
consist of pure copper. 

The gold pieces coined before 1834, contained about -^ 
of alloy ; the eagle consisting of 247^ grains of pure gold, 
and 22f grains of alloy, or of 270 grains of the standard 
gold of that time. These eagles are now worth $10.66^, 
and the half and quarter eagles in proportion. 

The reason for altering the size of the eagle was this ; 
when the first eagles were coined, -^ of an ounce of gold 
was worth as much as 1 ounce of silver, so they put -^ as 
many grains of gold in -^ of an eagle, as they put grains 
<^ silver in a dollar. In 1834, -^ of an oance of*goUl had 
become j^rorth as much as I ounce of silver, so they put 
about 1^ as many gra^s of^old in i\j> of an eagle as there 
are grains of silver in a dolflL 

The gold coins of Great Bntain, France, Spain, Mexi- 
eo, Columbia, Portugal, and Brazil, were made current in 
1834, by law of Congress, and their values fixed as £oU 
lows .; 

Gold coins of Great Britain, Porliigal aiid Si"^ "^j^ 

Brazil, at least 22 carats fine, at $.948 a pwt.^^ 

Gold coins of France, ^ fine, at • • • ."931 a pwt. 

Gold coins of Spain, Mexico, and Colombia, 

20 carats 3-^^ grains fine, at 899 a pwt. 

Foreign gold coins usually sell at a premium. The fol- 
lowing are some of the principal foreign gold coins, wjAi 
what may b^ considered their par value in this country ft^ 

Value, 
r Guinea, 21 shillings, ^ guinea in 

-Great Britain. \ ^ P'op?rtion $5.07 

j Sovereign, 20 shulings, 4.8a - 

^^ Seven-shilling piece, .-•... f .70 



Wh«t ii the value of the eafflea coined before 1834 ? 
Wbf^ was the size of the eagle altered ? 
Whtttgold coins were made current by law of Congrec^ ? 



Spainy 
Spaniah 
CoUmies, 
Mexico^ and 
Colombia, 



BrazU, 



cx>ms. '^g 

f Napoleon, 20 frames, Double Napole* 

[NewLoaWy . .i... .....Jlk ...•«•• *,^ d.86 

^Doubloon of 8 escnam, 320 reals 

vellon, • . • 16.00 

Doubloon of 4 escudos, 160 reals 

vellon, i 8.00 

Doubloon or pistole, 80 reals vellon, 4.00 

Eseudo, 40 reals Tellon, . / 2.00 

Coronilla, 20 reab vellon, • • • • 1.00 

Patriot ^doubloon, parts in proportion. 15.53 

rDobra, 12,800 rees, 17.30 

Portugal Joanese, 6,400 rees, 8.65 

and I Half joanese, 3,200 rees, • 4.32 

Escudo, 1,600 rees, , 2.16 

Half escudo, 800 rees, •••••..•••.•• 1.08 

jRuiMft, Half Imperial, oi: 5 ruble piece, •••.••••• 3.92 

Ptusna, Ducat, .^««. .....«« • 2.27 

Sweden and Jforway^ Ducat, ..•«.« 2.23 

D^timarA;, Ducat-curxent^ coined since 1757...... . 1.80 

Hmnhurg, Ducat,. ....••^ 2.^ 

JlolUmd and Belgium, 10 guiMlHr piece, ••.••.•••• 4 00 

^enoa tmd Leghorn, Sequin, •• .••••••..,••»•«•• 2.31 

{Rome, Sequin, ••.••••• ••.. 2.25 

Jfmplea and Sicily , OD(»a, ••.«•••• 2.50 

Malta, Spanish gold coins. 

Venice, Sequin,.. .••.•••••• ..•••..• 2.31 

^ Viefina and Trieste, Ducat, • • • • • .2.29 

Turkey, Sfc, Sequin, coined since 1818, . •« 1.83 

C Star pagoda, ... ^ .««<... ^ 1 .80 

East'Indie9, < Gold rupee, .••«.•.•• ^ •.•••• 7. 10 

f Japanese new <x>pang, . . • • • • • 4.92 

Weai Indies, Spanish gold coins. 

SILVER COINS. 

The doHars of Mexico, Peru, Chili, and Central America, 
weighing not less than 415 grains each, and at least 10 6z. 

15 pwts. fine, with those re-'stamped in Brazil, of like 

weight and fineness^ were made current in 1834, by law of 

What foreign silver coins were made current by law of Congress? 
26 
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Coined 
Chreat Britain, since 

1816, 



) 



France, 



Congress ; the five franc piece of France, weighing not 
less &an 384 grains, and at least 10 oz. 16 pwts. fine, was 
made current by thnggime law, and the value fixed at 93 
cents. W^ 

The following are some of the principal foreign silver 
coins, with what may be considered their par value in this 
country; 

Value. 
" Crown, 5 shillings, • « • 91.10 

i Crown, 2s. 6d., 55 

' Shilling, .22 

(^ Sixpence, • • 11 

^5 franc piece, 93 

2 franc piece, • • . .37^ 

Franc, 18^ 

Piece of 50 centimes, • • • -09^ 

^Piece of 25 centimes, • • '^^^M 

fDollar, 1.00 

^dollar 50 

j- of a dollar, • .25 

I of a dollar, \^ 

iV of a dollar, .06^ 

These are the same pieces that cir- 
culate in our country. Spanish dolr 
lars are to be found in all parts of the 
world, and are more extensively used 
t^than any other money. 

Portugal and ( New crusado, 480 rees, $.60 

Brazil, ( Teston, 100 rees, _ .12J 

Ruisia, Ruble, 75 

Prusata, Rix dollar, • 69 

Sweden and JVorxoay, Rix dollar, . • 1.07 

Denmark, Rixbank dollar, .•.•......• .53 

Hamburg, Crown dollar, 1.09 

Holland and Belgium, Florin or guilder, • . .40 

Leghorn, Francescone, • 1.05 

Rome, Scudo or Roman Crown, ^ 1.00 

J\aples and Sicily, Ducat, ..••.«. ^ • • * . . .80 

Malta, Spanish dollar, • 1.00 

Venice, Ducat-efiective, , ^.^ .77 

Vienna and Trieste, Rixdollar, 2 guilders, 96 

Turkey, Chresce, and the Northern States of Ajrica, Span 
ish dollars. 



Spanish Colonies, 

and 
Spanish America, 



>jt 
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Calcutta, sicca rupee, .••'••..•.•• #48 
EaH Indies, { Bombay and Madras, -silver rupee, .45 

Japanese schuit, •••••• 5.86 

Rest of East Indies with West Indies, Spanish dollars. 



EXCHANGE. 

Lesson 218. 

1 . What sum in Canada currency, must you receive for 
987.25 ? Ans. £21 16s. 3d. 

Explanation. How many pounds and decimals of a 
pound are there in this sum ? Then how many pounds, 
shillings, &c., are- there ? 

2. What is the value of £25 12s. 8d. 2 qrs. sterling in 
Federal money ? Ans. 8113.94. 

Explanation. Change to ppunds and decimals of a 
pound first ? 

3. What is £1,000 in Newfoundland currency worth ? 

And. $4^4.44. 

4. What is the value of $817.15 in sterling or JSnglifih 
money ? Ans. £183 17s. 2^d. 

5. Change the following sums in sterling to Federal 
Money; £101 4s. 6d., £98 15s. 6d., £250 8s. 3d., and £49 
lis. 9d. Ans. $2,222.22. 

6. A man bought furs in Montreal ^o the amount of £78 
lis. 8d. ; how many dollars and cents must he give in 
payment ? - Ans. $314.33^. 

7. The salary of the governor of Massachusetts is 
£1,100 New England currency; what is the amount in 
Federal money ? . Ans. $3,666.67. 

8. Change $637.50 to New England currency ? 

Ans. £191 5s. 

Lesson 219. 

. 1. How many dollars and ^ents are there in £750 18s. 
Georgia currency ? Ans. $3^218.14^ 



2^ EXCHANGE 

S. Cliange $667.37 to Gteorgia eurrencj. 

Ans. £155 14s. 4d. 3qr«. 

'3. How many dollara and cents are there in £156 8s. 

9d. New York currency ? Ans. $391.09. 

4. Change $800 to New York currency. Ans. £320. 

5. Suppose a man in Delaware should recover £9,000 
on a suit for money due his ancestors in 1780 ; what sum 
in Federal money should he receive ? Ans. 824,000. 

6. Change $1,700 to Pennsylvania currency. 

Ans. £637 10s. 

7. How many pounds sterling are there in £200 New 
England currency ? Ans. £150. 

8. A man in London owes me £100 5s. 4d., and I am 
iodehted to him $500 ; what sum in Bnglish money must I 
pay to balance the account ? Ans. £12 48. 8d; 

9. Multiply £15 5s. 4d. sterling by 5, and change the 
product to Federal money. Ans. $^9.26. 

Lesson 220. 

« 

1. If you owe a merchant in St. Petersburg, Russia, 
12,000 papw rubles, worth 25 cents a piece, oxkd he re- 
quests payment in Spanish dollars, allowing you 7 pejr 
cent, on them, what number of dollars must you send ? 

Ans. $2,803^^. 

2. How many half joaneses, called half joes, must be 
shipped from Rio Janeiro, Brazil, to New York, to pay a 
debt of $6,897.75, Portuguese gold being 5 percent, above 
par in New York .? Ans. 1,520^^^^. 

3. If a merchant in Tampico, Mexico, owes you 30,000 
reals, what number of patriot doubloons should you receive 
in payment, these doubloons being 3 per cent, above par, 
and worth $16 apiece ? Ans. 234 and 6 dols. 

4. How many dollars in specie must be sent to Havre, 
France, to pay a debt of 7,000 francs, specie in Fratice 
being 2 per cent, above par } Ans. $l,276-j^5. 

5. A merchant in Liverpool owes a mercantile house in 
Boston $10,000 ; how many sovereigns must be 'Shipped to 
Boston to pay the debt, Eng^sh gold being 1 per cent, 
above par ? Ans. 2,041-5^. 

6. A merchant sold a quantity of flour in Paramaribo, 
Surinam, for 15,000 guilders ; how many Spanish dollars 
^ould he receive in payment ? Ans. 5,00Q« 
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7. If you sell a cargo of rice in Amsterdam^ Holland, 
for 24,000 florins, take your pay in 10 guilder pieces at 
par, and sell them at the United States mint for 84.03 a 
piece, what sum in Federal money do you obtain for the 
cargo ? Ans. $9,672. 

8. A merchant bought some tea in Canton for 800 Chi- 
nese tales, and paid for it in American coin at par ; what 
sum did he pay ? ' Ans. $1,184. 

9. A young American in Palermo, Sicily, bought some 
articles for 85 scudi 9 tari ; what sum in Federal money 
will pay for the articles ? Ans. $81.46 

10. if you sell 90 quintals of cod fish in Guadaloupe^ 
one of the French West India islands, for 3,600 livres, 
how many Spanish dollars should you receive in payment ? 

Ans. 400 

Lesson 221. 

1. If you buy a quantity of saltpetre in Calcutta, for 
2,300 rupees, what number of Portuguese half joes, at 4 
per cent, above par, and what «odd change in dollars and 
cents, will pay for it ? Ans. 235 half joes and $2.19. 

2. A merchant bought silks in Genoa to the amount of 
43,264 lire '; how many Spanish doubloons, at 4 per cent, 
above par, will pay for the silks ? Ans. 416. 

3. If a merchant in Kingston, Jamaica, owes you £645 
6s. 8d. currency, what number of Spanish dollars must he 
send you to cancel the debt ^ Ans. 1,936. 

4. A trader sent a cargo of lumber to Barbadoes, and 
sold it for ^00 currency ; the whole cost of the lumber 
delivered being $925.37 j^, what profit did he make upon it ? 

Ans. $994.62^. 

5. What sum in Federal money is equal to £964 8s. 4d. 
of the currency of the Leeward Islands ? Ans, $2,143.15. 

^. What sum in Federal money must be given for a 
quantity of salt valued at £1,000 currency in Turks Isl- 
and, one of the Bahamas ? Ans. $4,285.71. 

7. What sum in Federal money do 108 florins 36 kreuz- 
ers of the money of Trieste make ? Ans. $52.13. 

8. Change 8,736.45 dollars, in the currency of the 
Danish West India islands^ to- Federal money. 

, Ans. $5,591.33. 

9. Change 1,988 marks ba,pod 15 skillings of Hamburg, 

25* 
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to Fedeittl- laoney , ■ eitiinating the marii banco ad S4 oenUi ? 

Ans. $676.24. 

Lesson 222. 

It is not customary for merchants engaged in fi>reigu 
trade, to pay in specie for the goods they import, or to 
receire specie for the goods they send abroad. The busi- 
ness of exchange is done by an easier and less risky 
method. For instance, John Smith, of New York, owes 
Peter Brinkerhoff, of Amsterdam, Holland, 6,000 florins ; 
now, if Smith has a creditor in Amsterdam who owes him 
enough to cancel the debt, he sends him an order to pay 
Brinkeriioff ; if he has no such creditor, he goes tO' Charles 
Brown, who has, say 10,000 florins due him from Thomas 
Van Home, of Amsterdam, and gets an order from Brown 
directing Van Home to pay Brinkerhoff* the 6,000 florins. 
There is evidently no risk in transmitting this order to 
. Amsterdam. 

Such an order is called a 6t// of exchange , and is also 
styled bill or exchange on StMierdam, or simply iVeto York 
on ^Bmsterdam. Exchanges between distant cities, as Bos- 
ton and New Orleans, are nmde in the same way, but the 
order is called a draft. 

In the preceding instance, if Smith obtains the order 
or bill on Amstcraam for 6,000 florins by paying the 
amount of that sum to Brown, exchange on Amsterdam 
is said to be at par ; if he pays more than the amount 
of 6,000 florins for the accommodation, exchange on Am- 
sterdam is said to be above par, in which case exchange 
is unfavorable to this country ; if he gets the bill for less 
than the amount of 6,000 florins, exchange on Amsterdam 
is said to foe below par, in which case exchange is favor- 
able to this country. 

Ib it customary for merobants eo^ged in foreign trade* to make their 
exchanges by means of specie ? Give an example of an easier and less 
risky method. Is there any risk in tiansraitting this order to Amster- 
dam ? 

What is such an order called ? What is it also styled ? How are ex- 
cihanges between distant cities, as Boston and JSew Orleans, madCf and 
what is the order called ? 

In the preceding instance, when is exphange on Amsterdam at par ? 
Above par ? Below par ? 

In which case is the exchange favorable to this country ? Unfavor- 
able F ^ 



Tlici^ is a e«Hitmiial valuation La the iw^tes «f exchaage 
between different countriee, eo that they may be favorable 
to a place one time, and presently unfavorable to it. 

1. Exchange on Cadiz, Spain, being worth 68 cents a 
dollar of exchange, what must I give for a bill of exchange 
on Caitiz, for 1,967 dollars of exchange, 7 reals and 15 
maravedies ? Ans. ^1,338.19. 

2. A merchant in Havre, France, gave 10,400 francs for 
a bill of exchange on New York for J 1, 876.37 ; was ex- 
change in that place on New York above or below par, 
and what per cent. } Ans. above par about 3 per cent. 

3. What sum in Federal money will a bill of exchange 
on Liverpool for j64,000 cost, exchange on that place be- 
ing 8 per cent, above par ? Ans. $19,200. 

4. How many pounds, shillings, &c., must a merchant in 
Jamaica give for a bill of exchange on .Baltimore for 
$1,600, exchange on Baltimore being 3 per cent, above 
par ? Ans. J6549 6s. 8d. 

5. What must I give for a bill of exchange on Calcutta 
for 1,835 rupees, 12 annas, 3 pice, at the rate of 50 cents a 
rupee ? Ans. $917.88. 

6^.JtIow many rubles, grievehers, &c., must a merchant 
ofSt. Petersburg, Russia, give for a bill of exchange en 
New York for $8,232, exchange on New York being 4 per 
cent, above par ? Ans. 11, 41 5 rubles 4 kopecs. 

7. What must a merchant of Philadelphia give for a 
draft or bill of exchange on Norfolk for $2,000, at 2 per 
cent, above par ? Ans. $2,040. 

Lesson 223. 

1. A merchant in Boston owes 8,000 paper rubles in St 
Petersburg, Russia ; being unable to purchase a bill of 
exchange on that place, he obtains one on London, and 
sending it to bis correspondent there, directs him to pur- 
ohase a bill of exehange for 8,000 rubles en St. Peters- 
burg, and remit it to the creditor ; what sum in Federal 
money will pay' the debt, if 1 dollar will purchase 4s. 2d. 



What is said of variation in the rates of ezcbange ? 



P9G EXCMA«OE. 

exchange on London, and £\ in Londcn wHl purchase 12 
rubles exchange on St. Petersburg ? Ans. 93,200« 

Explanation.' See Chain Rule. 

2. A merchant in New York has a creditor in Hamburg, 
to whom he owes 9,000 marks banco ; this merch£||it, hav- 
ing correspondents in London, Havre in France, and Am- 
sterdam in Holland, draws a bill of exchange on London, 
for a proper amount, and directs London to draw on 
Havre, Havre on Amsterdam, and Amsterdam on Ham- 
burg ; what sum in Federal money will discharge the 
debt, if exchange of New York on London is 1 dollar for 
4s. 2d., exchange of London on Havre- 1J£ for 24 francs, 
exchange of Havre on Amsterdam 2 francs for 1 florin, 
and exchange of Amsterdam on Hamburg 3 florins for 4 
marks banco ? Ans. 82,700. 

3. What is the gain or loss by remitting this way, instead 
of sending directly to Hamburg, exchange of New York 
on Hamburg being 4 per cent, above par r 

Ans. the gain is $576. 

4. A merchant in Palermo, Sicily, owes 7,600 rix dol- 
lars in Stockholm, Sweden ; he is unable to purchase a 
bill of exchange on Stockholm, but can purchase one on 
London or on Havre, in either of which places his corre- 
spondents can purchase one on Stockholm, and send it to 
his creditor. Now, had he better remit the money by way 
of London, exchange of Palermo on London being 5 scudi 
for £1, and exchange of London on Stockholm 4s. 2d. for 
I rix dollar, or by way of Havre, exchange of Palermo on 
Havre being 1 scudo for 5 francs, and exchange .of Havre^ 
on Stockhoka 5 francs 25 centimes for 1 rix dollar f 

Ans. he will save 62^ scudi in remitting by way of Lon- 
don. 

5. Suppose a merchant in Boston owes 85,000 in 
Charleston, South Carolina, between which places ex- 
change is at par, and remits a proper amount by means of 
drafts and correspondents from Boston to Philadelphia, 
from Philadelphia to Baltimore, and from Baltimore to 
Charleston ; how much will he save by this circuitous 
remittance, if exchange between Boston and Philadelphia 
is 2 per cent, in favor of Boston, between Philadelphia and 
Baltimore 1 per cent, in favor of Philadelphia, and between 
Bahimore and Charleston at par } Ans. 8149. 
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Abto. When money is remkted in a circmtous way» we mmt pay 
comoiiBsion to the varioas correspondents or affents who transact part 
of the business ; there is nsaally more interest lost than in a direct re* 
mittance; and besides, there is considerable risk attending soTenl 
operations transacted at a distance from us. 



WEIGHTS AND MEASURES. 

LEStoR 334. 

1 

The following is an account of the moai important 
weights and measures in the principal places where we 
trade. Their value is expressed in the weights and meas- 
ures of the United States ; the gallons in wine measure, 
and the pounds in avoirdupois weight. 

JVbte. The scholar should read the whole, and commit to memoiy 
the answers to the questions. 

Great Britain. 

The weights and measures of Great Britain are tho 
same as those of the United States, described in Compound 
Numbers, except the imperial gallon. See lesson 95, Com- 
pound Numbers. 

Frangk. 

The old weights «nd measures of rrance are as fol- 
lows ; 

Fool, 12.7893 inches. 

Aune, or ell, 46.85 inches. 

Toise, 6 feet. 

Mile, j^ of a lieue or league, 1 .2 1 2 mile. 

Boisseau, .369 bushel. 

Quart, t4t of a muid, 1.967 quart 

Commercial pound, or livre, 1.08 pound. 

JWi0 Weights and Measure$. 

The French, during their revolution, ascertained the 
length of a quarter of a meridian of the earth, by means of 

What is said of remitting, money in a circuitous way ? 

What ar&.the weights and measures of Great Britain the same as? 

What did the French ascertain during their revolution ? 
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some very exact observations and measures. A quarter 
of a meridian is a line running north and south, beginning 
at the equator, and ending at the pole. tinioWrnr P^^ ^^ 
a quarter of the meridian was called a metres a French 
word for measure. All measures, of whatever kind, were 
derived from the metre, and arranged in decimal propor- 
tions, like our dollars, dimes, cents and mills. They 
placed before any measure the Latin terms 

dect to express 1^ of it, 
cefi<i to express y^ of it, 

milli to express Yrfuir of it, %... . 

.'4 

And the Greek terms 

deca to express 10 times the number, ^ 

hecto to express 100 times the number, 
kilo to express 1,000 times the number, 
myria to express 10,000 times the number. 

Thus, in Long Measwre, 

English feet. 

. 10 milli-metres make 1 centi-metre, value .032809167 

10 centi-metres make 1 deci-metre, .32809167 

10 deci-metres make 1 metr6, ^ 3.2809167 

10 metres make 1 deca-metre, 32.809167 

10 deca-metres make 1 hecto-metre, 328.09167 

10 hecto-metres make 1 kilo-metre, 3,280.9167 

10 kilo-metres make 1 myria-metre, 32,809.167 

Land or Square Measure, 

The unit of square measure is the square of the. de- 
cametre, called the are, value about 1,076.4414 square feet. 

Dry and lAqmd Measure. 

The unit of these measures is the cube of the decimetre, 
called the litre, value about .0353171 cubic feet. 



What is & quarter of a meridian ? What was called a metre ? How- 
were all measures derived and arranged ? What did they place before 
any measure ? 

Recite the table for long measure, and state the length of the metre 
to hundredths. 



s. 



What is the unit of land or s<|uare measure ? What is it called ? 
What i$ the niiit of dry and liquid measures ? What is it called 



? 
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I 

Cubic or Solid MecLswt, 

The unit of cubic measure is the cube of the metre, 
called the sUre^ value about 35.3171 cubic feet. 

Weight, 

The unit of weight is the weight of a cubic centi-metre 
of distilled water, called the gramme, value about 15.434 
grains. 

The new system of weights and measures is not yet 
employed universally, except among the learned. 

Spain, Spanish America, and Spanish Colonies. 

Foot, . • • . • 1 1.128 inches. 

Vara, or yard, .33.384 inches. 

CoQunon league, .......•.•...•..•• 4.291 miles. 

Fanega, ^ of a cahiz, 1 .599 bushel. 

Arroba of wine, 4.245 gallons. 

Pound, -^ of an arroba of weight,. • • 1.0144 pound. 

Portugal, Brazil, and Portuguese Colonies. 

Foot, . ; 12.944 inches. 

Vara,\)r yard, 43.2 inches. 

Mile, 1 .25 mile. 

Fanga, -^ of el moyo, 1 .535 bushel. 

Almuide of Lisbon, 4.37 gallons. 

Pound, ^ of an arroba, 1.0119 pound. 

Russia. 

Foot • ^ • » • » 13.75 inches. 

Arsheen, or yard, -• .28. inches. 

Worst, or Russian mile, . .•...•••..•• .3500. feet. 

Chetwert, ^ .•••.••• .5.952 bushels. 

Wedro, 3.246 gallons. 

Pound, ^ of a pood, ^9026 pound. 

— *^** ^^^^^1 III II ■■■■^^— ^^^^^— — ^1^— ■— — — , , m^mmm^^^^m 

I 

What is the unit of cubic measure ? What is it called ? 
What is the unit of weight ? What is it called ? 

What should you call jq of an are ? 100 ares ? 1,000 ares ? ijg of a 

]itr« ? 10 litres ? 10,000 litres ? ^ of a stere ? 1 ,000 steres f 10,000 

■teres ? u^ of a gramme ?' 10 grammes ? 100 grammes ? 
Is the new system of weights and measures universally employed ? 
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Prussia. 

Foot, or Rhineland foot, 12.356 inches* 

Ell, or yard, 26.256 inches. 

Mile, 4.684 miles. 

Sheffel, 1.5594 bushel. 

Eimer, • . • « « • 18. 14 galloiia. 

Commercial pounds .««••••• « .- « • 1.031 1 poond. 

SWEBEK AW© Norway. 

Foot, h 1 1.684 inches. 

Ell, or yard, 23.368 inches. 

Mile, 6.648 miles. 

Eann, ^ . • .^297 peck. 

Kann, ..••....•...;.• .69 gallon. 

Pounds victoalie weight, ; . . • .9376 pound. 

• • - . ^ I 

Denmark. 

-Foot, or Rhineland foot, 12.356 inches. 

Ell, or yard, 24.712 inches. 

Mile, » • ^ . . 4.684 miles. 

Barrel, or toende, 3.9'472 bi^hels. 

Viertel, ^ of a hogshead, 2.041 gallons. 

Commercial pound, y^^ of a centner, . . • 1.103 pouiid. 

Hamburg. 

Foot, 1 1.289 inches. 

Hamburg ell, or yard, 22.578 inches. 

Mile 4.684 miles. 

Fass, 1.494 bushel. 

Viertel, ^ of an ahm, . » • 1.912 gallom* 

Comflnercial pound, • ....•^^ «..««•«•••.••• 1 ,068 pound. 

BfiiiOiijM AND Holland. 

Amsterdam foot, 1 1 . 147 inches 

Amsterdam ell, or yard, .27.0797 inches. 

*Schepel, 7892 bushel. 

Stoop, 5. 125 pints. 

Aam, .^ . . . .41. gallons. 

Commercial pound, 1 .0893 pound. 



\ 
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OfiNOA. 

Palmo, '.«««••••••« 9.725 inches. 

Braccio, of yard, ««««•««•«« «.. .22.692 inches. 

Mina, « • « 3.426 bushels. 

Barile of wine, j- of a mezzorala, 19«6 1 gallons. 

Commercial pound, 76875 pound. 

Leghorn. 

Braccio, or yard, j- of a canna, • 23.25 inches. 

Sacco, .•..«•••.•.. ••. — ^.•••^■•^^^.•■. ••• 2.06 bushels. 
Barile of wine,. •••...•^.•.•^.•« •• ..•«.. 12. gallons. 
Pound, •«•«•-, ^,^, «,.•,..••««, .75 pound. , 

Rome. 

Foot, 1 1.72 inches. 

Mile 925mile. 

Rubbio, ^ ....... ^ ,. 8.356 bushels. 

Barile of wijiQ, .•••.. ..^ •.••*•• « 15.409 gallons. 

Pound,. •••.•••. •.•.........•.:.•..•.••••.••• .7477 pound. 

Naples. 

Palmo^ 10.375 inches. 

Canna, .' 83. inches. 

Tomolo, 1^ of a carro, 4.451 bushel. 

Barile of wine, 11. gallons. 

Rottolo, Yhr ^^ ^ gross cantaro, 1 .965 pound. 

Pound, Ybjy ^^ ^ ^^^^ cantaro, 7067 pound. 

SiCiLT. 

Palmo, '. • • • •••...•.•.. 9.5 inches. 

Canna, •' • . • .76. inches. 

Common salma, ........'. 7.85 bushels. 

Grass salma, 9.77 bushels. 

Barile, ^ of a liquid salma, « • • 2.8825 gallons* 

Gross rottolo, y^ of a gross oaHt«M*o, ... 1 .925 pound. 
Neat rottolo, Yhr ®^ ^ ^^^^ •cantaro, . • r • • 1.75 pound. 
Pound, . • • •< • • * .7 pound. 

Malta; 

Palhio, 10.2375 inches 

Canna, . , • .... I 81.9 inches. 

Salma of grain-, 8.221 bushels 

Rottolo, Y^ of a cantaro, 1.75 i^q^\^.4. 

26 
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Venice. 

Braceio for silks, ,24*8 inches. 

Braccio for woollens, ..«.,•, 26.6 1 inches. 

Staio, ^ of a moggio, • 2.27 bushels 

Bigoncia, ^ of an anfora, 34.24 gallons 

Gross pound, 1.0518 pound. 

Neat pound, 644 pound. 

Trieste. 

Braccio for mlks, .••*..• .25.2 inches. 

Braccio for woollens, .26.6 inches. 

Staio, 2.344 bushels. 

Orna, or eimer, .15. gallons. 

Commercial pound, 1.236 pound. 

Smyrna. 

Pic, » '. • k > . • k *•»*•• k27. inches. 

Killow, 1.456 bushel. 

Oke, ........••.•.. 2.833 pounds. 

EAST INDIES. 

Mauritius, or the Isle of France. 

Tlie weights and measures are those of England, and 
the old ones pf France. 

Calcutta. 

Haut, or cubit, ^ of a guz or yard, 18. inches 

Coss, or mile, •••••• ...•••• 1 . 136 mile. 

Factory maund, .•.....•.•...•. i ...... 74§ pounds. 

Bazar maund, • • • v ••••••••• -d^i^ pounds 

Bombay. 

Haut, or cubit, , 18 inches. 

Candy, .•••...•* 25 bushels. 

Seer, ^ of a maund, -^j^ of a candy, ....11^ ounce. 
Bag of rice, 6 maunds, 168 pounds. 

Madras. ^ 

Haut, or cubit, • . • ^ 18. inches. 

Parah/^ of a garce, • 1.75 bushel. 

Maund, ^ of a candy, .25. pounds. 
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B&KCOOLEN, in Sumatra. 

Bamboo, ^fo of a coyang, 1 gallon. 

Bahar, •' 560 pounds. 

Batavia, in Java. 

Foot, 12.36 inches. 

Ell, .•...•. • . • • .27. inches. 

Kann, 1 .58 quart. 

Pecul, 135.625 pounds. 

The other weights and measures are like those of Hol- 
land. 

Canton. 

Covid, or cobre, • • 14.625 inches. 

Catty, • 1 1^ pound. 

Pecul, 133| pounds. 

Japan. 

Inc, or tattamy, • 6.25 feet. . 

Catty, 1.3 pound. 

Pecul, • ••.••••• 130. pounds. 

WEST INDIES. 

British Islands. 
Weights and measures of Great Britain; 

French Islands. 

The old and new systems of French weights and meas- 
ures are used, and also the English wine gallon. 

St. Domingo, or Hayti. 

Old French weights and measures, also the English 
wine gallon. 

Danish Islands. St. John, St. Thomas, and Santa Cruz. 

Danish weights, and measures, also the English foot and 
yard. 

Dutch Settlements. St. Eustatfa, St. Martin, Curazoa, 
Surinam, Berbice, Demarara, and Essequibo. 

Weights and measures of Holland. In Curazoa, how- 
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ever, they also emj^loj the Spanish vara of 33.375 inches, 
and a pound weighing 1.17 pound. • 

SLAVISH LsLANjus. See SpaiDL 

Lesson 225. 

1. If 7,000 pounds of Bugar, old French weight, impoirt- 
ed from Guacbaloupe, cost 6 cents, a. nound, delivered in 
New York, at what, price must it be sold by the American 
pound to gain $184.80 <m the whole amount I 

Ans. at 8[ ctSL. 

2. How many acres are there in a French myriare ? 

Ans. 247 A. 18 sq. rods 193j^ sq. fl. 

3. A merchant sold 650 bushels of com in Cumana, 
Colombia, at 10 xeals a fanega ; . what, price in. Federal 
money did he get a bushel ? Ans. 9.78 L74, nearly. 

•4. If you purchase 500 aliduides of wine in Lisbon, for 
1,31 1 Spanish dollars, how much a gallon does it cost .you ? 

Ans. $.60. 

5. How many yatds are thei-e in 675 Hamburg ells .^ 

Ans. 360.62, about. 

6. Jf 105 barili of witfe are imported into St. John, New 
Brunswick, from Leghorn, and sold at 4s. 6d. Canada cur- 
rency, an imperial gallon, how much does ihe whole bring 
in dollars and cents ? Ans. $944; 75. 

7. How many gallons are there in 25 Venetian anfora of 
wine ? Ans. 3,424. 

8. If you buy 9,000 pounds of hides in Port au Prince, 
St. Domingo, what number of American pounds will you 
obtoin I Ans. 9,720. 

9. A merchant imp<Nrted 5^000 s^effels of wheat froBk 
Prussia, in 1837 ; how many bushels were there in that 
quantity .? Ans; 7,797. 

10. If I buy 100 hags (^ rice in Bombay, for 840 rupees, 
what price a pound do I give in Federal money ? 

Ans. $.0225. 
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BOOK-KEEPING. 



FARMERS' AND MECHANICS' METHOD. 

Lesson 226. 

The Farmers' and Mechanics' method of Book-Keeping 
should be employed by farmers and mechanics, and by afi 
persons in their household expenses, or any small business 
m which they may be engaged. 

Accounts are kept by this method in a single book ; on 
page 1 are written the owner's name, his place of resi-* 
dence, the date, and a description of the book. If the 
book is to contain his general accounts, he writes Account 
Book for a description ; if the book is to contain accounts 
concerning his household expenses only^ he writes House- 
hold Expenses ; if the book is to contain accounts con- 
cerning his farm in Medford only, he writes Accounts con- 
cerning Farm in Medford, &c. / 

On pages 2 and 3, an account is opened with a certain 
person ; the things for which he is debtor are placed on 
the left hand page, and the things for which he is creditor 
are placed on the right hand page. On pages 4 and 5 an 
account is opened with another person in the same man- 
ner, and so on, always taking two pages for each person's 
account. But if you are likely to have extensive dealings 
with any person, more than two pages . should be lefl for 
his account. 

Example of Book-keeping by the Farmers' and Mechan- 
ics' method. 

[Page 1.] 
JOSEPH SMITH. 

Cambridge, April 1, 1834. 

ACCOUNT BOOK. 

■ ■ ■ ■ ■ , . I t. 

By whom should the Farmers* and Mechanics' method of Book- 
Keeping be employed ? 
In what are accounts kept by this method ? What is written on 



pace 1 ? On pages 2 and 3 ? 4 and 5 ? 
How many pages do we always tal 
liVhat if you are likely to have extensive dealing with «jk^ '^twsbA 



ow many pages do we always take for each pnerson's account? 
likel; 

26* 



asB 
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Dr. 



Page 2. 



1834. 
April 5. 

'' Id 

July 21. 
Nov. 19. 

1836. 
Jan. ' 6. 



To one day's Work of myself and oxen, 
** 9 cwt. of Hay, at 95 cts. cwt., . • • • 
** 6 bu. of Potatoes, at 45 cts. a bu., . 
** 3 cords of Wood, at 85.50 a cord, • 



** 4 bu. of Com, at fHA^ a bu., 



2 
8 

• 16 



c. 

25 

55 

70 

50 



450 



Page.4. 
Dr. William Clark, of Watertown, Innkeeper. 



1834. 
April 12. 
July 3. 






Aug/ 1. 



To 16 bu. of Potatoes, at 40 ctq.a bu., 
" 6 lbs. of Butter, at 22 cts. a lb., • • • 
<< 9 doz. of JSggs, at l,6f cts* a doz., • 
" 8 lbs. of Cheese, at 10 cts. a lb., • • 
" Horse to Boston, 



. • flLi 




Dr. 



Page 6. 
Jkrkmiah Dustwich. 



1834. 

May 2. 
June 14. 



To labor of my ox«n half a day, 

" 7 lbs. of Itard, at 16 cts. a lb., • • • • 



/ 



8 |c. 
60 



1 



12 



Page 3. ^ 

AliSXANDER DOLLAND. 

1 

By 18 ib3. of Flour, at 4 cts. a lb., . • • • 

" 1 Plough, 

'' S Shovels, at $1.25 apiece, 

" 1 bl. Flour, 

" 7 lbs. of Black Tea, at 35 cts. a lb., 
" Cash, k*.. 



.«9 



Or. 



1834. 
AprU 19. 
May 7. 

Aug. II. 
Sept. 20. 



• 



7 
2 
8 
2 
4 



c. 

72 

50 

50 

00 

45 

00 



Page 5. 
William Clark, of Watertown, Innkeeper. Cr. 



1834. 
Aprill9. 
July 30. 



Sept. 1. 



By Cash, . • ^ 

*' 10 lbs. of Sugar, at 9 cts. a lb., ob- 
tained by an order from Wm. Cla^k 
on Joel'Davis^ 

'* Cash to balance, ••• > 




Page?. 
Jerekia^h Dustwich. 



Cr. 



1834. 

April 18. 



By shoeing my horse, 



c. 

50 



\ \ 



• 



\ 
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Great care should be taken to keeprlall the accounts in 
a uniform manner ; to write a plain and exact descrip- 
tion of every transaction on the first opportunity, before 
any part of it is forgotten. By taking this course, many 
losses, misunderstandings, disputes, and lawsuits may be 
avoided. 

When an account is settled, the amounts of the Dr. and 
Cr. columns are added up, and two heavy black lines 
drawn beneath. 

It is always weU to state a person's residence, if he lives 
out of town, and his occupation, if any question can be 
raised as to his identity. 

In the latter part of the book there should be an index. 

The following is an index to the preceding book. 

INDEX. 

Page 
A. 

B. 

C. Clark, William, 4 

D. Dolland, Alexander, . • . ^ • • • • • .2 

Dustwich, Jeremiah, 6 

E. 

F. 

&c. 



What flhoold we take great care to do ? What shall we avoid by this 
course ? 

What is done when an account is settled ? 

By the preceding account book, whose account appear to be settled ? 
Whose accounts appear unsettled ? / 

What if a person lives out of town, or if a question can be raised as 
to his identity ? 

What should there be in the latter part of the book ? 
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Lessons 227 ajvd 228. 

How should Jonathan Belcher of Hartford prepare his 
book and keep his accounts, beginning January 1, 1830, 
if he buys of George Hodges, Jan. 6, 4 lbs. of tea at 33 
ets. a lb., 6 lbs. of sugar at 10 cts. a lb., and an iron ket- 
tle for $2 ; sells Abraham Adams, Jan. 16, 2 tons of hay 
at 917 a ton ; sells David Bartlett, Feb. 3, 11 bushels of 
corn at 91.10 a bushel, and 14 ll». of butter at 16§ cts. 
a lb. ; buys a cart of John Farrell, Feb. 27, for $47, a 
plough for 910, and a horse for $61 ; pays John Farrell, 
March % $11 in cash, sells him two cows, one for $19 
and the other for $20 ; seUs David Bartlett, March 9, 25 
bushels of potatoes at 30 cts. a bushel, and a quarter of 
veal, weighing 1 1 lbs., at d cts. a lb. ; delivers to John 
Farrell, March 12, an order on David Bartlett for $20, 
and charges Farrell with the order, giving Bartlett credit 
for it ; receives of Abraham Adams, March 15, $25 ih 
cash, and sells him the same day, 16 biuhels of oats at 
60 cts. a bushel, 5 bushels of cBm at 81 a bushel, and 45 
lbs. of butter at 20 cts. a lb. ; buys of George Hodges, 
April 2, 1 bl. of flour for $7.50, 14 lbs. of rice at 5 cts. a 
lb., 3 lbs. of tea at 30 cts. a lb., and 2 gals, of molasses 
at 35 cts. a gal. ; works, together with his oxen, 4 days, 
April 2, 3, 5, and 6, for Lemuel Snow, at $2.50 a day ; 
receives, April 9, of Lemuel Snow, $5 in cash, and a 
barrel of cider worth $2 ; employs Pliny Shaw, April 10, 
to shoe his horse for 8 1.33^, and to perform other black- 
smith's work to the amount of 97 cts. ; works 2 days, 
April 12 and 13, together with his oxen, in moving Robert 
Sampson, of East Hartford, at $2.50 a day ; pays George 
Hodges, April 14, $10 in cash ; lets Lemuel Snow have 
his oxen 3 days, April 15, 16, and IT, at $1.50 a day ; 
buys of George Hodges, April 27, 7 lbs. of coflee at 16 
cts. a lb., 12 lbs. of salt fish at 4 cts. a lb., and 2 doz. of 
crackers at 10 cts. a doz. ; receives of Robert Sampson, 
April 30, $5 in cash, and sells him the same day 45 lbs. 
oi cheese at 10 cts. a lb., and ft doz. of eggs at 14 ets. a , 
doz. ; May 1 , employs Pliny Shaw to repair his plough for 
$1, and to new steel his axe for 75 cts. ; hires Davis 
Weed, May 6, 7, and 8, to paint his house, at $1.75 cts. a 
day, and buys the paint of him for $18 ; hires John Smith, 
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carpenter, May 7 and 8, to work on his house, at K1.6!2^ a 
day ; pays David Weed, May 12, $5 in cash, and John 
Smith, carpenter, $3.35 ; sells Abraham Adams, May 20, 
4 pigs at $2 apiece, and receives of him that amount in 
cash ; pays John Farreil, May 25, $10 in cash ; hires 
John Smith, carpenter, to work on his shed 5 days. May 
27, 28, 29, 31, and June 1, at $1.50 a. day ; sells Lemuel 
Snow, June 1 , a calf for $5.75, and receives of Robert 
Sampson $4.75 in cash ; settles with John Farrell, June 
10, paying him his due in cash ; buys of George Hodges, 
June 15, 11 lbs. of sugar at 10 cts. a pound., 5 gals, of 
molasses at 33 j- cts. a gal., and 12 yds. of cotton cloth at 
22 cts. a yd. ; sells John Farrell, June 16, 7 bushels of 
corn at $1 a bushel, and 5 bushels of rye at $1.30 a bushel. 

Jfote. To record the preceding transactions, doable 2) sheets of let- 
ter paper, thereby making a short but wide book of 20 pages. 



fiOOK-KEEPING BY SINGLE ENTRY. 

# 

Lesson 229. 

Retail merchants and traders with a moderate businesSt 
keep their accounts in a way somewhat like that which we 
have described. The original charges, however, are made 
in what is called a day book, where they are written one 
after another, in the order in which the transactions occur. 
During the hours of leisure, these charges are copied into 
another book, arranged just like that in lesson 226, the ac* 
count of each man being placed under his name. This 
book is called the leg^r. The act of copying from the day 
book into the leger is called posting. Merchants use the 
day book, because it is inconvenient, during the hours of 
business, to turn over the leger and search out each cus- 
tomer's name in order to record the trade they make with 
him. 



How do retail merchants and traders with a moderate business keep 
their accounts ? In what are the original charges made ? How are 
they written? Into what are these charges copied, and how is the ac- 
count of each man placed ? What is this book called ? What is the act 
df copying the day book into the leger called ? Why do merchants use 
the day book ? 
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In case of a dispute or suit, the day book, or the book in 
which the original charges are made, is the only one to be 
examined or produced. The charges in the leger ought to 
be exact copies of those in the day book, unless the busi- 
ness be extensive, when it is customary, to abridge them in 
posting, to save labor and room. 

As soon as an account is posted, we mark it, by writing in 
the first column of the day book, opposite the account, the 
pace of the leger to which the account has been transferred; 
and in the first column of the leger, opposite the account 
the page of the day book where tne account is to be found. 

When the day book is filled, we can commence another 
and continue on, but when the leger is filled, we must adjl 
up the Dr. and Cr. columns of all the unsettled accounts, 
and transfer the amounts to the top of the Dr. and Cr. 
columns of the same persons in the new ledger. The first 
day book is called day book A, the second, day book B, 
and so on ; the first leger is called leger A, and the second, 
leger B, and so on. 

This method of keeping accounts with a day book and 
leger, is called Book-Keeping by. single entry. 

Example of Book-Keeping by Single Entry. 

DAT BOOK. 
Page 1. 

JOHN REED, 

Portsmouth, June 3, 1830. 

DAY BOOK. 



What book is the only one to be examined or produced in case of a 
dispute or suit? Of what ought the charges in the leger to be exact 
copies P What, however, is customary when the business is extensive f 

What is done as soon as an account is posted ? 

What is don^ when the day book is filled ? When the leger is filled ? 
What are the first, second, dec., day books called ? Lexers ? 

What is this method of keeping books with a daybook and leger 
called ? 



sift 



fiOOK-K&£PfN0. 



Paged. 
Portsmouth, June , 1830. . 



RtuBEN Farnham, Dr. 

To 1 bl. Pork, $25.00 

" 6 gals. Molasses, at 35 cts. a gal., 2.10 
" 6 yds. Calico, at 28 cts. a yd., . •• • 1.68 



$ 



c. 



28 



78 



David Brown, Machinist, Dr. 

To 1 piece Sheeting, 27 f yds., at 18 cts. a yd., 
June 5. 



GO 



6 



OLirER Dana, of Kittery , Cr. 

By 12 lbs. Butter, at 16§ cts. a lb., $2.00 

*' 4 doz. Eggs, at 12^ cts. a doz., ... 50 



Dr. 



To 14 lbs. Flour, at 6 J cts. a lb. 



50 



191 



Page 3. 

Portsmouth, June 7, 1830. 



8 



11 



10 

12 
13 



Thomas Avert, .«...••• Dr. 

To 58 lbs. Loaf Sugar, at 18 cts. a lb.,. 



• I c. I 

10 08 



William Dfer, ••••.•••. 

By 2 hhds. Molasses; at $28 a hhd., • . . 
<* 5 chests Black Tea, at $16 a chest, 



To Cash, 



Cr. 
$56.00 
80.00 

Dr. 



June S.- 



Samuel Everett, 

To 16 lbs. Nails, at 9 cts. a lb.. 



Dr. 



136 
45 

1 



00 
00 

44 



By 5 bu. Rye, at $1.25 a bu., . . . 
*• i cord of Wood, at $5 a cord. 



Cr. 

$6.25 
2.50 



8 



(75 



Page 4. 
Portsmouth, June 9, 1830. 



David Brown, Machinist, 
By Labor, mending safe, .... 

" 1 Lock, 

" Cash, 



Cr. 

$1.00 
1.00* 
3.00 



$1 



c. 



/ 



Account settled. 



00 



B00&EEEMN6. 



SIS 



8 



9 



3 



-June 10.- 



Thomas Avert, Dr. 

To 20 quintals Cod-fish, at S3. 80 a quin- 
tal, .... . $76.00 

'' 3 pieces Brown Sheeting, 81 yds., 

at 14cts. ayd., 11.34 

Cr. 
By Cash, 

Mr. Avery agreea to pay the balance of his 
account in 90 days, in cash, 

June 1 1 . 



Reuben Farnham, Cr. 

By Cash, 



S 



c. 



87 
50 



34 
00 



15 



00 



Page 5. 
Portsmouth, June 12, 1830. 



2 



tlEUBEN FaRNHAM, ....^ 

To 16 lbs. Cheese, at 10 cts. a M».,. •• * 81.60 
** 8 lbs. Black Tea, at 3d cts. a lb., • • 2.80 



Oliver Dana, of Kittery, . . ^ • . • • • Dr. 
To 5 yds. Broadcloth, at $4.50 a yd. , . . $22.50 
" 1 Hat, ; 4.75 



-June H.- 



Oliver Dana, of Kittery, .•••.••• Cr. 

By 15 bu. Com, at 95 cts. a bu., 

June 15. 



Reuben Farnham, Dr. 

To 1 tub Butter, 42 lbs., at 20 cts. a lb 

Butter and tub weigh 46 lbs., tub is 
estimated to weigh 4 lbs. 

Mr. Farnham agrees to pay what is due on 
his account in 10 days,- in Corn at SI a bu. 



^iHHtfkwi^ha 



c. 



40 



27 



14 



25 



25 



40 



Lesson 230. 

EXAMPLE OF A LE6ER. 



Page I. 

JOHN REED, 

Portsmouth, June 3, 1830. 

LEGER. 



27 



914 
Dr. 



6 

6 



1630. 
June 4. 



•* 12. 
'• 15. 



Dr. 



BOOK-KJSEPING. 

Page 2, 
Reuben Farnham. 

To 1 bl. Pork, f25.00 

** 6 gals. Molasses, at 35 cts. a gal., .... 2.10 
<« 6yd8. CaUoo,at2i3cts.ayd., 1.68 

<« 16 lbs. Cheese, at 10 cts. a lb., 1.60 

^ 8 lbs. Black Tea, at 35 cts. a lb., ..... 2.80 

^ I tub Batter, 42 lbs. at 20 cts. a lb., 

Page 4. 
David Brown, Machinist. 

To 1 piece Sheeting, 27} yds., at 18 cts. a yd., . 



28 



4 

8 



c. 



78 



40 
40 



2 



1830. 
June 4. 



c. 
00 



Dr. 



Page 6. 
Oliver Dana, of Kitterj. 



2 

5 



1830. 
June 5. 
" 12. 



Dr. 



To 14 lbs. Flour, at 6i cts. a lb., 

**• 5 yds. Broadcloth, $4.50 a yd $22.60 

" 1 Hat, 4.75 



Page 8. 
Thomas Avert. 



e. 

91 



27 



25 



3 
4 



1830. 
June 7. 
" 10. 



To 56 lbs. Loaf Sugar, at 18 ctS: a lb., 

«< 20 quintals Cod-fish, at $3.8011 quintal, $76.00 
3 pieces Brown Sheeting, 81 yds., at 

14 cts. a yd. 11.34 



tt 



Dr. 



Page 10. 
William Dyer. 



10 



87 



c 

08 



84 



3 



1830. 
June 7. 



To Cash, 



45 



o 

00 



Dr. 



Page 12. 
Samuel Everett. 



o. 
44 



1830. 
3] June al To 16 Ibi. Nails, at 9 cts. a lb., 



BOOK-KEEPma. 



Fkf0 3. 

Reuben Farnham. 



Or. 



1830. 
June 11. 



BjCaihy 



15 



c. 
00 



Page 5. 
David Brown, Machinist. 



Or. 



183a 

June 9. 



By Labor, mending safe, *. $1.00 

" 1 Lock, . . . 1.00 

" Caah, -3.00 



Page 7i 

Oliver Dana, of Kittery. 



c. 



00 



Or. 



2 
5 



1830. 
Jane 5. 



14 



By 12 Ibfl. Butter, at 16} cts. a lb., ..... f3.00 
** 4 doz. Eggs, at 12} cts a dos., 60 



*' 15 ba. of Com, at 95 cts. a bu., 



2 

14 



c. 



50 
25 



Page 9. 
Thomas Avert. 



Or. 



1830. 
June 10. 



By Cash, 



F&ge 11. 

William Dyer. 



50 



c. 
00 



Or. 



1830. 
June 7. 



By 2 bhds. Molasses, at (28 a hhd., . . 
<« 5 chests Black Tea, at $16 a chest. 

Page 13. 

Samuel Everett. 



. f56.00 
. . 80.00 



136 



c. 



00 



Or. 



1830. 
June 8. 



By & bu. Rye, at $1 .25 a bu., . 
** i cord Wood, at $5 a cord.. 



$6.25 
.2.50 






I 



sit 



BOOK.KE£PDiG. 



There should be an index to the leger precisely like one 
to an account book. 

The following is an index to the preceding Leger. 

Avery, Thomas, k 8 

Brown, David, •..«••• 4 



A. 
B. 
C. 
D. 



Dana, Oliver, • 6 

Dyer, William, 10 

E. Everett, Samuel, p 12 

F. Farnham, Reuben. 2 

G 

&c. . 

Those who deal much in money, have a small book in 
which the. cash received and paid, is recorded by itself. 
This book is called a cash book. 

Example of a Cash Book formed from the preceding day 
book. 

CASH BOOK. 



BecHoed* 

1830 

June 9, Of David Brown, 3.00 
" 10, " Thomaa Avery, 50.00 
<< 11, " Reuben Farnham, 15.00 



Cash. 

FaUL 
«I830 
June 7. To Wm. Dyet, 






Jfote. We have stated that many persons abridge the day book in 
posting. Several things bought or sold the same day, they call suiulriet 
m the leger ; when only one article is bought, or sold the same day, it 
is named, and cash is always named ; thus David Brown's account, in 
the preceding leger, would stand as follows ; 



Dr. David Bm>wN. 

1830 
June 4. 



II 



S 



To Sheeting, 



c. 
00 



David Brown, 

1830 
June 9. By Sundries, $2.00 
*' Cash, 3.00 



Or. 

5 



c. 
00 



This method of abridging saves some labor in posting ', besides much 
more can be wri^n in the le^r than by the other course. It should 
be adopted when the business is extensive. 

Whose account in the preceding leger is marked as being settled ? 
What is said of an index .' 

What do those who deal much in money have ? What it it caHed ? 
How do some ^rsons abridge the day l>ook in posting ? 
yVh&t does tms method of abridging save' When should it be 
Mdopted? 



fipoic-KfiEPiNG. an 

The^ ftdiraxiUgefl of copying every charge ia full iiifo'the leser, axe aa 
follows ; any man's account can be drawn off with ease, without turn- 
ing over the day book, and copying out the items of the account from 
perhaps ten or twenty different places ; a new clerk, or a person but 
little skilled in Book-Keeping, can understand a leger so kept at a 
glance ; a man can be shown the state of his account, and be satisfied 
with regard to each item of it without opening the day book, and expos- 
ing other people's accounts on the same pages as his own, showing him, 
perhaps, that some person has obtained an article for a smaller price 
than nimself ; also, if the day book is carried out to be used in a settle- 
ment, or a suit, the accounts can be kept in the leger during the inter- 
yal, and afterwards, be copied into the day book. 

Lessons 231, 232, dnd 233. 

■ 

Prepare a day book, leger and cash btoli;, for Moses 
Harris of Lowell, and record in them the following trans- 
actions. 

January 2, 1833, Mr. Harris bought of Cyrus Neal of 
Boston, 2 pieces of broadcloth, containing 5Q yds., at 
$3.50 a yd., 6 pieces of sheeting, containing 159 yds. at 15 
cts. a yd., 3 pieces of shirting containing 82 yds., at 14cts. 
a yd., and 50 yds. of calico, at 20 cts. a yard. ; bought of 
David Pierce of Boston, 27 hats, at 93.15 a piece, and 16 
pr. of boots at $3 a pr. ; bought of Henry Gray of Boston, 
3 hhds. of Molasses at $26 a hhd., 8 bis. of flour at $7.50 a 
bl., and 4 chests of green tea 'at $24 a chest, and paid 
Gray $100 in cash ; Jan. 3, sold Tobias Gary of Tewks- 
bury, 18 lbs. of feathers at 52 cts. a lb., and 26f yds. of 
shirting at 18 cts. a yd., and received of him 15 bushels of 
com at 98 cts. a bushel ; bought of Joshua Higgins 250 
lbs. of cheese at 8 cts. a lb., paid Higgins $10 in cash, and 
agreed that he should take the rest of his pay in goods ; 
Jan. 5, sold Henry Gray of Boston, 800 lbs. of butter, at 
18 cts. a lb., 100 lbs. of cheese at 10 cts. a lb., and 20 doz. 
of eggs, at 20 cts. a doz. ; bought of Silas Strong, 4 cords 
of oak wood at $5 a cord, and sold him 5 yards of broad- 
cloth at $4.50 a yd. ; Jan. 7, sold Joshua Higgins 1 hat 
for $4 50, 4 gals, of molasses, at 37^ cts. a g^on, and 2 
lbs. of cofiee at 18 cts. a lb., and bought of him, 16 doz. of 
eggs at 14 cts. a doz. ; paid Cyrus Neal of Boston, $80 in 
cash ; bought of Zebediah Bumey of Boston, 400 lbs. of 
Iron at 7 cts. a lb., 2 casks of nails, containing 225 lbs. a 

What are the advantages of copying each charge in fuQ, into the 
leger ? 

27* 



916 mm^fUimm: 

pi«ee, «i 7^ Gte. « Ib.,^ brooniB, at 14 eU.A pieoe,.«id 
12 axea, at $1.25 a piece ; bought of Henry Gray of Boa- 
ton, 60 bushels of salt at 40 centa a bushel, 1 hhd. of 
brown sugar, weighing 7 cwt. 9 qrs. 13 Iba., at 7 cts. alb., 
6 bla. of flour at $7 a bl., and 45 lbs. of raisins at 10 cts. 
a lb. ; Jan. 8, sold John Williams, carpenter, 42 lbs. of 
nails at 9 cts. a lb., 1 broad-axe fpr $2, and 16 lbs. gf 
cheese at 12 cts. a lb. ; sold Thpmas Gurney 1 piece o£ 
shirting containing 27^ yds., at 19 cts. a yd., and a pair of 
boots for $4, and received of him, 95 in cash ; Jan. 9, 
sent Henry Gray of Boston, $75 by Edward Stickney ; 
sold Tobias Gary of Terwksbury, 8 lbs. of brown sugar at 
10 cts. a lb., 4 lbs. of green tea at 38 cts. a lb., 2 gcds.' of 
molasses at 36 cts. a gal., and 6 lbs. of raisins at 16. cts. a 
lb. ; sold Thomas Gurney 1 iron bar, weighing 15 lbs., at 
10 cts. a lb., 1 stone hammer, weighing 12 lbs., at 16§ cts. 
a lb. ; bought of Jonas llowe of Dracut, 8 bis. of apples 
at $2.50 a bl., 25 bushels of rye, at $1 a bushel, and 14 
bushels of corn at 95 cts. a bushel ; Jan. 10, received of 
Tobias Gary of Tewksbury, $2 in cash ; bought of Jonas 
Howe of Drucut, 11 bushels of beans at $1.50 a bus^l, 
and sold him 1 axe for $1.75, 2 pr. of woollen mittens, at 
37^ cts. a pr. 6 pr. of woollen stockings at 41f cts. a pr., 
and 1 pr. of pantaloons for $4.75 ; Jan. 11, paid t)avi^ 
PierCe of Boston, $100 in cash ; bought of Gyrus Neal of 
Boston, 1 bale of sheeting, containing 400 yds., at 14 cts. 
a yd., and 2 pieces of blue cassimere, containing 21 yds. a 
piece, at $1.16f a yd. ; Jan. 12, bought of Joshua Hig^ 
gins 6 hogs, the total weight of which was 1,584 lbs., i^ 9 
Cts. a lb., and sold him 3 bis. of flour at $8 a bl., 1 12 H>s. 
of rice at 5 cts. a lb., 1 bl. of molasses, containing dO 
gals., at 33j^ cts. a gal., and 1 quintal of cod fish for $4 ; 
Jan. 14, sold Henry Gray of Boston, 9 bis. of pork at $22 
a bl. ; bought of Tobias Gary of Tewksbury, ^ of a pig, 
weight 118 lbs. at 10 cts. a lb., and 16 bushels of potatoes 
at 38 cts. a bushel ; bought of Silas Strong, 25 lbs. of but- 
ter at 16 ets. a lb., and sold him 18 lbs. of salt fish at 4 
cts. a lb. ; Jan. 15, bought of Silas Strong a horse for$76, 
and paid the cash for him ; sold Thomas Gurney 75 lbs. 
of cast steel at 12 j^ cts. a lb., and 100 lbs. of iron at 5 cts. 
a lb. ; Jan. 16, sold Jonas Howe of Dracut, 8j- yds. ot 
cassimere at $1.25 a yd., and 2 yds. of shirting at 18 cts. a 
yd, ; sold Tobias Gary of Tewksbury, 2 bis. of flour at 



$8.50 a bl., and settled ; Jan. 17, sold John Williams, car- 
penter, a firkin ff/i ^^tter at 2^ .^ts. a lb., tb^ butter and 
tub weigh 58 lbs., and tlie tub is estimated to weigh 5 lbs., 
the tub is to be returned and the weight rectified ; Jan. 18, 
bought of Cyrus Neal of -Boston, \ piece of broadcloth, 
containing 29 yds., at $4 a y^.,.and 2 bales of shirting, con-* 
tuning 4QD yds., at 14 cts. a yd. 

JVbl». To record the pieoeding transactioni, douUe 1 iheet of letter 
paper, thereby making ji ^B^ort but , wide daybook of 8 pages. Also 
doable 3 sheets of letter paper, thereby making a short bat wide leger 
of 24 pages. In the leger on the last page bat two,. write Uie ind», 
and on the. last psge l^t one, wr^te the cash book. The charges shoaid 
ialso jbie' j;»ofi^d into an9ther leger f£, the svqa si^, by the abridged 
method;' ..... i^^ 

If a merchant takes an exact inventory or account of his 
unsold goods and of all the rest of his property, including 
the debts owed to him, and deducts from this sum the 
amount of the debts he owes, he will obtain the present 
value of his property. This, compared with the, value of 
his property at a certain time before, shows what he has 
gained or lost since that time. 

Boqk-Keeping by single* entry is unfit for merchants 
engaged in extensive busuiess'; they usually keep their 
accounts by a system called double epiry, A 4escripti9p 
.of this. system requires a treatise ; a short account of it, 
like those appended to some arithmetics, is quite, uselj^f s 
and insignificant. .All persons should undeirstand Boqk- 
Keeping by the methods which we have complained. Book- 
Keeping by double, ei^try is neci^sary fqr ja few only. 

How can a merchant find the present valae of his property, and his 
gain or loss since a certain time ? ' 

What i» Book-Keepinff by single entry anfit for ? How do they usual- 
, ly keep their accqaats ? What is said of'Btopk-Keeping by doable ei^trv ? 
What is said of the nece98ity of understanding Bo(9c-&eeping by the 
different metftods? 



J 



BUSINESS FORMS. 

BUSINESS FORMS. 

Lesson 234. 
BILLS. 

No, 1. 

r 

Form of a Common BilL 

Bir. Joseph Snow 

to James Thompson, . • • .Dr. 

Eeh. 7, 1837. To 11 bu. of Potatoes, at 38 cts. a bu., 84.18 

«( 15, " " 7 lbs. of Butter, at 20 cts. a lb., . . . 1.40 

Mar. 4, " "2 days* Labor, at $1 .25 a day, . . . .2.60 

•8.08 
April 3, 1837. Received payment. 

James Thompson. 

No. 2. 

Foirm,of a BUI, taken from a Merchants Books. 

See Reuben Famham's Account in the preceding leger. 

Bfr. Reuben Famham 

to John Reed, « • .Dr. 

1830. 

June 4. To 1 bl. Pork, 925.00 



ffff (C 



<< 6 gals Molasses, at 35 cts. a gal., ..2.10 
" 6 yds. Calico, at 28 cts. a yd., .... 1.68 



<< 12, '' 16 lbs. Cheese, at 10 <^s. a lb., .... 1.60 
<* 8 lbs. Black Tea, at 35 cts. a lb., .2.80 



(< (( 



" 15, " 1 tub Butter, 42 lbs., at 20 cts. a lb.. 



Cr. 
r 11, By Cash, 



28 



4 
8 



41 
15 



26 



78 



40 
40 



58 
00 



<< 21, ** Cash to balance, 

John Reed. 
JPortamouib, June 21 , 1^30. 



58 



BUSINES3 FORMS. 

Observations. If Paul Dow, agent for Jamea Thomp- 
son, receives the pay of bill No. 1, he acknowledges the 
receipt of the money thu6 ; 

Received payment, 

For James Thompson, 
Paul Dow. 

If Samuel Short, clerk or agent of John Reed, settles 
bill No. 2, he signs it thus ; 

John Reed, 
By Samuel SJbort. 

JVbfe. A bill should not be signed until payment is received, or a 
iettlement effected. 

1 . If John Carter works 3 days, January 3, 5, and 6, 
1835, for Ephraim Wheeler, at $1.16§ a day ; sells Mr. 
Wheeler 18 cwt. of hay, Feb. 2, at 95 cts. a cwt. ; sells 
him a pig for $11, Feb. 17, and mends a plough for him, 
March 3, for which he expects 75 cts., how should he 
make out his bill, and how should his son, Walter Carter, 
acknowledge the receipt of the money, March 7, 1835 f 

2. How should Thomas Cole, clerk of John Reed, make 
out Oliver Dana's bill from the preceding leger, and settle 
it, June 23, 1830 ? 

3. How should John Reed make out the bill of William 
Dyer, from the preceding leger, before settlement, June 
25, 1830 ? How after settlement ^ 

4. David Wilkins, on examining his books, finds Simp- 
son & Clark charged with 11 bushels of beans, at $1.75 
a bushel, delivered August 15, 1831 ; 7 cwt. of hay^ at $1 
a cwt., delivered Sept. 1; 48 bushels of potatoes, at .30 cts. 
a bushel, delivered Oct. 29 ; 16 bushels of com, at $1.12^ 
a bushel, delivered Jan. 2, 1832 ; and he finds them 
charged $5 for breaking his cart, Jan. 3, 1832 ; how 
ishould he make out his bill, and acknowledge the pay- 
ment, Feb. 1, 1832 ? t 

Expltmatian. The last item may be put in thus ; To 
breaking cart $5. 

5. How should Joseph Smith make out the bill of Jere- 
miah Dustwich, from the preceding account book, and 
acknowledge the receipt of what is due, July 5, 1834 ? 

What is said of signing a bill ? 



BUSINESS FORMS. 

Lesson 235. 

DUE BILLS. 

Trenton, December 4, 1826 
Due John James, 5 dollam. 

Henry Sargent 

AbCtf. Dae Bills are only memorandums gWen for small sums. 

1. How should a due bill for $4.50, from Edward Jones 
of Auburn, to Calvin Stoop, be written, June 15, 1832 ? 

2. How should a due bill for 88.37, from William Brown 
of Portland, to Sylvester Freeman, be written, March 4, 
1836? 



NOTES. 

No. 1. 

^oteon Demand. 

$50 Providence, January 3, 1838. 

For. value received, I promise to pay John Davis, or 
order, fifty dollars on demand, with interest. 

Witness, Abram Home. Benj. Homans. 

No. 2. 

M>te Payable to Bearer, 

tlOO Louisville, May 3, 1836. 

For value received, I promise to pay Simeon Fowle, or 
bearer, one hundred dpUars on demand, with interest. ' 

Eben. Earle. 

No. 3. 
Abfe by Two Persons. 

$200 Portsmouth, July 15, 1838. 

For value received, we jointly and severally promise to 
pay Caleb Callahan, or order, two hundred dollars on 
demand, with interest. 

Samuel Slater. 
Darius Bird. 

fFA«# jue due hiUfl ? 



BUSINESS FORMS. 53S 

No. 4. 
JVb(e fayahU after a eerlain time. 

•127.33 Brooklyn, May 23, 1837. 

For value receive^, I promise to pay Cyrus Jackson, or 
order, one hundred and twenty-seven dollars and thirty- 
three cents, six months after date. 

Daniel Williams. 

No. 5. 

MU ai Bank. 

$300 Boston, June 1, 1838. 

Ninety days from date, I promise to pay Timothy 
Steams, or order, three hundred dollars, for value re- 
ceived. 

"^ Hiram Hohart. 

Jfote. Timothy Steanw indorses the note, that is, writes his name 
on the back of it, thereby binding himself to pay it if Hobart is onable, 
and Hobart then proceeding to the bank with the note obtains the 
money. 

OBSERVATIONS ON NOTES. 

Unless the note has the words or order^ or the words or 
bearer, it is not nesotiahle, that is, it cannot be sold, ex 
changed, or traded with, because it is payable to only 
one person. 

If a note is payable to a certain person or order, say to 
JohnX>avis or order, see No. 1, then John Davis can sell 
this note to whom he pleases, provided he indorses it, 
thereby binding himself to pay the note if Che purchaser 
is unable to collect it of the signer, Benj. Homans. 

Several persons sometimes indorse a note, then each 
indorser is a security for the payment of it. 

If a note is payfd)le to a certain person or bearer, say 
to Simeon Fowle or bearer, see No. 2, then Simeon Fowle 

X 

By the preceding note at bank, how is the money obtained ? 

What it a note has not the words or order, or the words or hearer, 
on it ? 

If a note is payable to a certain person, or order, say to John Davis or 
order, on what terms oan John Davis sell it ? 

What if several persons indorse a note ? 

If a note is payable to a certain person, or hearer, say to Simeon 
Fowle, or bearer, to whom can Simeon Fowle sell it, and of ^hom oaa 
the purchaser collect it? 



324 BUSmKSS FCmMS. 

can sell it to whom he pleases, and the purchaser can col- 
lect it only of Eben. Earle, the signer. 

A note payable at a certain time, is on demand on or after 
that time ; and if a note mention no time of payment, it 
is always on demand, whether the words on demand be ex- 
pressed or not. 

If no mention is made of interest, a note on demand 
draws interest as soon as payment is demanded ; and a 
note payable at a certain time, draws interest afler that 
time. 

It is unnecessary to mentiaia the rate, unless a rate lower- 
than that fixed by law be agreed upon. - 

If several persons sign a note promising jointly and sev- 
erally to pay a certain sum, like No. 3, this sum can be 
collected of either of the persons. 

If a note is payable within a certain time, in a particular 
article, say wheal, the holder is not obliged to receive the 
wheat after the expiration of the time, but can then de- 
mandmoney. 

Lesson 236. 

1. Write a note, dated Hartford, April 29, 1837, signed 
by Charles Lincoln, promising to pay C«Jeb Hunt, or 
order, ^80 on demand, with interest. 

2. Write a note, dated Taunton, June 3, 1838, signed 
by Ezekiel Goodhue, and witnessed by Jonathan Tyler, 
promising to pay Ezra Dean, or bearer, 8251.42, in one 
year from date. 

3. Write a note, dated Cincinnati, October 17, 1831, 
signed by John Sargent, E. Tucker, and Alfred Shaw, 
promising jointly and severally to pay Baird & Bowman, 
or order, $500 on demand, with interest. 

4. Write a note, dated New York, December 18^ 1829, 
indorsed by Horace Smith and Warren Davis, and signed 
by James Green, promising to pay Horace Smith, or 

When is a note payable at a certain time, on demand? 

What if a note mention no time of payment ? 

If no mention is made of interest, when does a note on demand draw 
interest, and when does a note payable at a certain time draw interest ? 

Is it necessary to mention the rate of interest ? 

What if several persons sign a note ? 

If a note is payable within a certain time, in a particular article, say 
wheat, when can the holder demand money P 
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order, at the Merohants' Bank, 8d,500 in titty dayn Aom 
date. 

5. Write a note, dated Pittsburg, Ajigust 7, 1835, diga<- 
ed by David Wilder, and witnessed by Alfred Davidson, 
promising to pay John Stone, or order, 81,000 eight 
months from date. 

6. Write a note, dated Bangor, February 16^ l^^}* 
signed by Abraham Nichols, promising to jpay Benjamin 
Murdoch, or bearer, $200 on demand, with mterest. 



ORDEB.S. 

No.l. 

Ofderfar Money. 

LoweH, June 6, 1830. 
Mr. John ^yan. 

Please pay Mr. Phineas Stone, or order, twenty^ 
five dollars on my account. 

Alexander Bernard. 

No. 2. 
Order for Goods, 

HaUowell, April J15, 41B33, . 
Me38j:». Swan, Porter & Co., 

Please pay Mr. Julian Long, or order, forty-five 
dollars in goods,, and charge the same to me. 

Greorge Crosby. 

Ohservaiio'M on Orders. When an order is made pay- 
able tD a certain person, or orden, like the preceding, this 
person ca^ sell it by undorsivg it, thereby n^aklng huntfelf 
sec^Hty for the payment. An order made payable 4o a 
certain person or bearer , can be sold like an article of mer- 
chandise, without any indorsepient, and the holder can 
collect it. Making an order is called drawing an order. 

7. How should Philip Barber of Natchez, draw an order 
on Isaac Shaw, June 29, 1^35, directing bim to pay John 
Black, or order, $35 on accou|[it of said Barber ? - 

When an order is made payable to a certain person, or order, hoinr 
can it be sold ? How can an order, made payable to a certain persoOi 
or bearer, be sold and collected ? What is making an order called ? 

28 
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S« How should Goodwin & Clapp of New Yoric, draw 

an order on Cyrus Holman, December 2, 1837, for 9100, 
in favor of James Cook, or bearer. 

9. How should Hall & Rogers of Providence, draw an 
order on Samuel Perrj, February 14, 1825, directing him 
to pay George Rice, or order, 9 180 in goods, ? 



Lesson 237. 



RECEIPTS. 

No. 1. 

Receipt for Money on a ^ote. 

If Samuel Reed owes John Blake of Boston, a note for 
9100, and pays him 915, it is customary to write a receipt 
OB the back of his note, thus ; 

_ * 

Boston, March 20, 1835. Received fifteen dollars. 

If the note be not at hand, a receipt is made in this 
way; 

Boston, March 20, 1835. 
Received of ^amuel Reed fifteen dollars on his note for 
one hundred dollars, dated August 15, 1834. I 

John Blake. 

No. 2. 
Receipt for Money on Account, 

Charleston, July 7, 1838. 
Received of Solomon Jenkins ninety-four dollu*s on 
account. Ezra Blair. 

No. 3. 

Receipt for Money obtained on an Order, 

The receipt is indorsed on the order thus ; 

Utica, January 15, 1835. 
Received of Mr. Silas Derby, twenty dollars, the amount 
of the within order. John Dory. 
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No. 4. 
Receipt for Goods received on an Order, 
The receipt is indorsed on the order thus ; 

Albany, October t, 1891. 
Received of Charles Quackenboss, eighty dollars in 
goods, the amount of the within order. 

Thomas Kelder* 

AVito. When a part only of an order is paid, the sum can be indoQwd 
on the or^er the same as toe receipt on the back ef a note. 

No. 5. 

General Receipts. 

Louisville, November 18, 1830. 
Received of Thomas Miller twenty-five dollars in full 
Qf all accounts. John Partridge. 

Louisville, November 18, 1830. 
Received of John Partridge twenty-five dollars in full 
of all accounts. . Thomas Miller, 

Observations on Receipts. Receipts in full of all accounts^ 
like the preceding, cut off accounts only, but if they are 
given in full of all demands, they cut off all accounts, and 
all demands of every kind. Such receipts are usually ex- 
changed between persons who have had business with 
each other when a final settlement is made. 

No. 6. 

Receipt for Money paid before ^ is due. 

Boston, May 6, 1836. 
Received of Joseph Hurd two hundred and fifty dollars, 
in full for the rent of my house from April 1, 1836, to April 
1,1837. Jacob Parker. 

1 . Write a receipt on the back of a note for $5, paid in 
Worcester, October 7, 1837. 

2. Write a second receipt on the back of the same note 
for $13, paid in Worcester, January 15, 1838. ^ 

3. How should Joshua Day write a receipt for v8 1 , paid 
him by Jonas Bridge in Troy, March 4, 1837, Day havmg 

What if a part only of an order is paid ? 

What is said of receipts in full of alf accounts ? In full of all demands ? 
When are snch receipts usually exchanged ' 
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a note a^rainst Bridge for $900, dated July 6, 1836, the 
note not being at hand ? 

4. How should Henry Ga^ write a receipt for $75, paid 
him by Samuel Drake in Concord, July 16, 1838; Gay 
haying a note against Drake for $150, which note was not 
at hand? 

5. How should Edward Clough of Boston^ write a re- 
ceipt for $50, paid him on account by David Clark, Au- 
gust 21, 1837, in Albany ? 

6. Ezekiel Snow of Newbury, has an order on John 
Hermann for $80 ; if he is paid August 15, 1831, how and 
where should he write a receipt ? 

7. Mark Doyle of Norwich has an order on Walter 
Lewis for $45 in goods ; if he is paid February 5, 1831, 
how and where should he write a receipt ? , 

d. If '&£diiel Snow, in example 6, received only $30, 
August 15, 1831 , how and where should he write a receipt ? 

9. How do George Parley and Stephen Guild of Uar- 
lisbui^ write receipts in foil of lUl acoonats to be ex- 
changed February 28, 1830 ? 

10. Write receipts for $10 in full of all demands, to be 
exchanged between Daniel Wood and James Stockton, in 
St. Louis, April 13, 1832. 

Ih Write a receipt for $95, paid in Hudson, June 20, 
1892, by Joseph Doane to Frederick Swift, for the yearly 
rent of* a farm ; the year ending June 1, 1834 ? 



Lesson 238 and 239. 
DHAiTS AND BILLS OF EXCHANGE. 

No. 1. 
JPofm of a Draft. 



$750^ New YoriK, August 1 1, 1837. 

Ninety days a!ler date, pay to the order of Samuel 
Rogers, seven hundred and fifly dollars -f^, value re* 
ceived, and charge the same to the account of 

John Dillon. 
To Messrs. Davis & Tindal, 
AfercbantB, Philadelphia. 



No. 9. 

Form of a Bill of Exchange. 

Boston, July 17, 1338. 
Exchange for 1 1 »000 francs. 

At sixty days sight of this . my first of exchaiige^ 
second and third of the same tenor and date not paid, pay 
to James Parke or order, eleven thousand francs^ with or 
'iritbo\it further adyice from me. 

Charles Brown. 
|Ar. Pierre Davenimt, 
]^iler^ai^t, Paris, 

Mite, In order to guard agaiBst accident or miscarriage, it is nsual 
toilraw three copies of a bill of exchange, and send them by di&rent 
conveyances ; either of the copies being paid, the others become void. 
The first copy is written like the preceding ; in the second, say tny 
second of exckange first and third ofsapte tenor and dale tuft paid, and 
in the third, say my third of exehanj^ej first and second of same tenor 
and date not paid. 

1 . Stephen Lansing wishes for a draft from John Van 
Blarcom of Troy, for $625, on Skinner & Dustwich of 
Baltimore, payable thirty days after date ; how should Van 
Blarcom write it, January 15, 1836 ? 
* 2. How should Van Blarcom write it so as to be payable 
at sight ? 

Explanation, Say, at sight of this, pay to the order, &c. 

3. How must Horace Harper of Charleston, draw a bill 
of exchange for £2,000. sterling on^Foseph Pettingill of 
London, in favor of Norman Phulips, August 2, 1828, pay- 
able thirty days after sight ? 

Explanation, Recollect there are three to be drawn. 

4. How should Sylvanus Brothwick of Baltimore, drfiw 
a bill of exchange for 10,000 reals on Diego Lana of Ma- 
tanzas, June 20, 1831, to be paid to Manual Morena, or 
bearer, at sight. 

OBSERVATIONS ON DRAFTS 4.ND BILLS OF ^;;i;:C|lANGS. 

A draft or a bill of exchange is nothing but a formal 
order. The distinction between orders, drafts and bills of 

What is done with regard to bills of exchange to ^uavd against aoQi* 
ihint or miscarriage ? How is the firat copy written f Secoma ? ThinI ? 
What is a draft, or bill of exchange ? 

28* 
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exchange, is this ; orders are used in the transaction of 
bus^jiesB in the neighborhood, drafts in the transaction of 
business in a distant town or city, and bills of exchange 
in the transaction of business in a foreign nation. More- 
over, the presentation, payment, &c., of drafts, and espe- 
cially bills of exchange, are accompanied with much more 
ceremony than the presentation, payment, &c., of orders. 

Usages with regard to drafts and bills of exchange are^ 
very ihuch alike.. Drafts are sometimes called inlami bills 
of exchange, and other bills, ybmgn bUU of exchange. Bills 
of exchange are often bought, sold, and transferred from 
one man to another several times before they become due^ 
Banks are in the habit of buying bills. 

The person who makes or draws a bill, is caUed the 
drawer or seller o£ the hill. 

The person on whom the bill is drawn, is called the 
dravfee ; he is also called the acceptor, if he accepts the 
bill ; that is, agrees to pay it. 

The person to whom tne bill is ordered to be paid, is 
called the payee. 

The person who has the bill at ^any tiine in his posses- 
sion, is called the holder. 

The buyer of the bill who remits it to the drawee, is 
called the remxUer, 

When a bill is payable to a certain person or hearer , it 
can be sold, and transferred like an article of merchandise, 
or like a bank note. 

When a bill is payable to a certain person or order, this 
person, who is the payee, can sell and transfer it to whom 
he pleases, by indorsing it, thereby making himself secu- 
rity for the payment. 

An indorsement may be blank or special, A blank in- 

What is the distinction between orders, drafts, and bills of exchange ? 
"What further difference is there ? * 

What'is said of the usages with regard to drafts and bills of exchange \ 
What are drafts sometimes called ? Other bills ? What is said of buy- 
ing, selling and transferring bills of exchange ? 
- What is the person who makes or draws a bill called ? 

What is the person on whom the bill is drawn called ? 

What is the person to whom the tiill is ordered to be paid ealled ? 

Who is the holder ? The remitter ? 

When a bill is payable to a certain pen^n, or bearer, how can it be 
■old and transferred ? 

When a bill is payable to a certain person, or order, how can it be 
fold and transferred f 

What may an indorsement be ? 
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d^memeiit consists of the indorser's name only, and then 
the bill can be transferred from pne person to another by; 
simple delivery. < A special indorsement is an order from 
the holder directing the money to be paid to a particular 
person, called the ind&rseef who must also indorse the bill 
if he sells it. A blank indorsement may always be filled 
by the holder with any person's name so as to make it 
special. 

Any person may indorse a bill, and every indorser, as 
well as the acceptor is security for the payment of the bill. 
An indorsement may be made at any time after the bill is 
drawn, even after the day of payment named in it. 

In reckoning to find when a bill payable in a certain 
number of days after date becomes due, we omit the 
'day on which it is dated. When the time is expressed in 
months, calendar months are always understood. 

In the United States and Great Britain three days of 
grace are allowed after the bill is due ; but a bill payable 
at sight, must be paid the day it is presented. 

A bill should bs presented for acceptance or payment 
during the usual hours of business ; and a bill should be 
presented for payment on the third day of grace. 
* To accept a bill, that is, to agree to pay it, the drawee 
usually writes his name at the bottom, or across the body 
of the bill, with the word accepted. 

When the drawee refuses to accept or to make payment, 
the holder of the bill should give regular and immediate 
notice to all parties to whom he intends to resort for pay- 
ment ; for if he does not, they will not be liable to pay. 

With regard to inland bills or drafts, when the drawer 
and drawee live in the same state, the holder has merely 
to send an ordinary notice by letter or otherwise, to the 

What is said of a blank indorsement ? What is said of a special 
indorsement ? What may always be done to a blank indorsement ? > 

May any person indorse a bill ? What is the oonseqoeaee ? When 
may an indorsement be made ? 

in reckoning to find when a bill payable in a certain number of days 
after date, becomes due, what do we omit ? What if the time is ex- 
pressed in months ? 

What is allowed in the United States and Great Britain ? When 
must a bill, payable at sight, be paid ? 

Daring what hours should a bill be presented for acceptance or pay- 
ment ? On what day should a bill be presented for payment? 

How does the drawee usually accept a bill ? 

What if the drawee refuses to accept, or to make payment ? 
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drftwer and indcHPieni, that accaptaace or fwymeiit, aa IJm 
case laaj be, is reiused, and mt lie does not intend to 
give credit to the drawee. But with regard to foreign 
bills, or bills from one state to another, a proUst is abso- 
lutely necessarr, and ia made as follows. A Pablic No- 
tary appears with tlie.bill, and demands either acceptance 
or payment, as the case may be ; and on being refused 
draws up an instrument called a protest, expressing that 
acceptance or payment, as the case may be, has been 
demanded and rerased, and that the holder of the bill in^ 
tends to i*ecover any damages he may sustain in conse- 
quence. Such an instrument is admitted in all co\ui)tciea 
as a proof of the fact of refusal. 

The protest should be sent as soon as possible to the 
drawer and indorsers, and if it be ibr non-payment, the bifl 
must be sent with the protest. 

If the drawee absconds or cannot be &>und, protest is to 
be made, and notice given In the same manner as if ac- 
ceptance had been refused. 

When acceptance is refused, and the bill is returned by 
protest, an action may be commenced immediately against 
the drawer, though the regular time of payment be not 
arrived. The debt in such case is considered as contract- 
ed the moment the bill is drawn. 

The preceding observations contain some c^ the pnnci^ 
pal rules which govern merchants in the use of bills ; the 
other laws and customs on this subject are very numerous^ 
and must be learned by practice. 

How does he riwe notice with regard to inland .bills or drafts, wben 
the drawer and drawee live in the same state ? Vfhat is neoessaiy wiHi 
wgard to foreijni tnlls, or bxUa from aneatote to Another ? How it a|>ro- 
test made ? What islthis instrument admitted as a proof of P 

What should be done with the protest and bill ? 

What if the drawee absconds, or cannot be found ? 

Whan may an action be oonsmeoced against the drawer? Whui is 
Ilia debt in saoh « ease eonsidered as contracted f 



NOTES. 

Note 1. 

Si an 8. 

Certain algebraic si^ns are employed in many anthmetics, for the pm- 
pose, it is said, of abridging commott language. They are never need in 
the transaction of business, but as they are occasionally seen tn books, 
the following^ description of them should be stndied after Division, 
The scholar should then be occasionally required to explain by these 
signs how he performs an example. 

ssTwo horizontal lines are the sign of equality. They show that 
numbers with this sign between them are equal ; thus, 5 adaed to 3 as 8. 
They may be read, is equal to; thus, 5 added to 3 aea 8, may be read, 5 
added to 3 is emial to 8. 

-{- An uprigiit cross is the sign of addition. It shows that two num 
hers with this sign between them are added together; thus, 5 -)-*3 sss 8. 
It may be read, added to ; thus, 5 -f- 3 :s 8, may be read, 5 add^ to 3 is 
squal to 8. 

This feign is sometimeB put at the riffht of decimals, to show that thd 
entire number is not written, the ^ures neglected being of small 
value; thus, the value of ^ being in decimals .^33, &c., we can write 
.333-f-, iniltead of writing .^33 abbot. 

— A horiaontal line is the sign of subtraction. It shows that the 
number allei it is to be subtracted from the number before it ; thus, 
5 — 3 = 2 It may be read, less by; thus, 5 — 3 = 2 may be read, 
5 less by^is equal to 2. 

This, sign is sometimes put at the rifirht of decimals, to show that a 
number a little too large is written, the last figure being increased by 1, 
because the first one neglected is 5 or more ; thus, Uie value of f in 
decimals being .6C66, &c., we can write .667-*-! instead of writing .667 
nearly. 

X An inclined cross is the sign of multiplication ; it shows that two 
numbers with this sign between them, are multiplied together ; thus, 
3 X 5 =s 15. It may be read, multiplied by; thus, 3 X 5 ss 15, may be 
tead, 3 mttUiplied by 6 is equal to lo. 

■^ A horizontal line with a dot above it and another below ft, is the 

For wiiat purpose are certain eleebraie signs employed in msasj arith- 
metics.' Are they ever used in we transaction of business P 

What are two oorizontal lines ? What do they show ? Give an ex- 
ample. How may they be* read f Give an example. 

What is the sign of addition ? What does it show ? Giv6 an exam- 
ple. How may it be read.^ Giv« an example. 

Where is this sign sometimes put, and for what purpose? Give an 
example. . 

What is the sign of subtraction ? What does it show ? Give an ex- 
ample. How may it be read ? Give an example. 

Where is this sign sometimes put, and for what purpose ? Give an 
example. 

What is the sign of multiplieatibn ? What does it show f Giv« an 
example ? How may it be read ? Give an «mi)^[iW. 

WfiAt if the sign m divinon ? 
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■ign of diTirion ; it showi that the ntunber before it is divided bv the 
number after it; thus, 15-1" bj 3 ss 6. It waj be read, dimM kyg 
thosy 15 •{- 3 SB 5 ma/ be read, 15 divided by 3 is epud to 5. 

XXXRCISXS. 

Howdoyouread4 + 9s:13? 16 — 7=s9? 11 X 5=^55? 24-^-8 
»3? 18 + 25=43? 20 — 5sl5.' 15xl5»225? 320 -i- 16 
a.20? 6-f 'i=»15 — 7? 39 — 4 = 7X5? 4-f5 = 99-Ml? 

How do you write by meana of the preceding aigna, 6 and 7 are 13, 
thatis, 6 a<W to 7 iff eruoZ to 13? 11 from 23 leaves 12? ^ times 38 
are 825?* 7 is in 385, 55 times? 20 and 45 are 65 ? 73 from 137 leaves 
64 ? 12 times 12 are 144 ? 16 is in 480, 30 times ? 9 added to 5 is 
equal to 20 less by 6 ? 27 added to 5 is equal to 4 multiplied by 8 ? 11 
less by 2 is equal to 106 divided by 12 ? 

Many numbers are sometimes connected together by these signs ; 
thus, 5 + 8 — 4x8-f-6s89x4-^12x4. These numbers may be 
read, 5 added to 8, the result less by 4, this result multiplied by 8, and 
this result divided by 6, is equal to 9 multiplied by 4, the result 
divided by 12, and this result multiplied by 4. 

Though these signs are of no advantage in arithmetic they are very 
uaeful in algebra, indeed algebra is a language of signs, but then they 
are usually employed for different purposes from what they are in arith- 
metic. 

Note 2. 

RxpBATisro Decimals, qfUn called Cireulatutg' DednuUs, 

Decimals consisting of figures continually fepeated, are called repeat* 
vugdedmaU or repeiends; as .333, &c., .2121, &c. 

When only one figure is repeated the fraction is called a evngU npe- 
tend, as .333, &c. 

^ hen two or more figures are repeated the fraction is called a com- 
pvund repetend ; as .2121, &c. 

When other decimals come before the repeating decimals the fraction 
is called a maed repetend ; tiius, .1666, &c. is a mixed single repetend, 
and .2304304, &c. is a mixed compound repetend. 

Mathematicians sometimes write but one figure in a single repetend, 

and place a dot over it ; thus, .333, &c. is written &. In a compound 
repetend they write the repeating figures but once, and place a dot over 

the first and last; thus, .2121, dec. is written SX^ and ^2304304, is writ- 
ten .2304. 

What does it show ? Give an example. How may it be read ? Give 
an example. 

Are these signs of any advantage Ui arithmetic ? What is said of 
tiiem in algebra ^ \- 

What are called repeating decimals or repetends ? Give some exam* 

pies. 

What is called a single repetend ? Give an example. 
What is called a compound repetend ? Give an example. 
What is called a mixed repetend ? Give examples of a mixed single 
repetend, and of a mixed compound repetend. 
How do mathematicians sometimes write a single vepetend ? Give an 
example. How do they write a compound repetend ? Give some ez- 
ampJeg, 
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^ For all practical purpoees, repeatin^f decimals can be employed Just 
like any other decimals. But as some of them must always be omitted 
in calculations, the results will noi he perfectly correct. 

Let us see if we can change them to common fractions with perfect 
accuracy. 

Changing { to decimals we get .1111, &c. or .1. 

So .1111, &c. or .1 is I in common fractions. Also, .2, or 2 times 1 
is I in common fractions, .3, or 3 times .1 is {, .4 is I, .5 is $, &c. 

Changing ^ to decimals we get .0101, &c. or 61. 

So .0101, &c, or .01 is 19 in common fractions. Also .02, or 2 timefl 
.01 is 99 in conomon fractions, .03, or 3 times .01 is 5', .04 is ji, .l&is 999 
.76 is IS, &c. 

Changing 999 to decimals we get .001001, &c. or .60I. 

So .001001 , &c. or .OOi is 999 in common fractions. Also .002, or 2 
times .OOi is 999 in common fractions, .003^ or 3 times .001 is 9I9, .004 
is 999, .026 is jsVi '235 is 999, &c. 

Therefore, to change a repeating decimal to a common fraction, 

Make e^ repetend a numerator^ and torite as many 9s for a denomina* 
tor as tfure are repeating figures. 

XXAMPLXS. 

What common fraction is equal to .3, .^, .8, .36, .4^, .13^, .4o^, .7, Ai, 

Aj .*37, .8534, .82, .6, .123. 

. We can now change a mixed repetend to a common fraction with 



For example, to change .16 to a common fraction, we proceed thus ; 

Value of .1. Value of .06. Exphinaiion. .16 is composed of .1 

X X and .06 ; the value of .1 in common 

Changing to a common de- fractions is-^, and the value of ^06 is 

nominator^ and adding, we get, evidently ft, since .06 is one tenth of 

18 or I Ans. 6 ^hose vdue is |. Adding ^J, to ft, 

we get 18 or }. 

After changing repeating diecimals to common fractions, we can add, 
subtract, multiply, &nd divide in them without any necessary errors. 

EXAMPLES. 

! 1. Add ,5, .83, .625, and .6. Ans. 2.625. 

2. Subtract .735 from 2.3. Ans. Ifg or lidf. 

3. Multiply .03 by .2. Ans. ^i- 

4. Divide .4 by .123. Ans. ft j^. 

For all practical purposes, how can repeating decimals be employed? 
Will the results be perfectly correct? Why? 

Explain how we can change repeating decimals to common fractions 
with perfect accuracy. 

How do we change a repeating decimal to a common fraction ? . 

Explain how we proceed to change a mixed repetend, say 16, to a 
common fraction? 

After changing repeating decimals to common ftactvQm»"^V»ss^.^«^'^^ 
do? 
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Note 9. 

DVODXCIMALS, 

' Arithmetics- usually contain a rule called Duodecimals. It showt 
how to multiply feet and inches together witliout changing them to the 
same denomination. The rule is difficult and useless, but as many per- 
sons employ this method in measuring wood, the following description 
of it should be studied. 

1. What is the surface of the end of a load of wood 8 ft. 10 in. wide, 
•nd 4 ft. 8 in. high ? 

Explanation. Multiplying 8 in., or ^^ of 
a foot, by 10 in., or {J, we get j||, or ij and 
i^; we put down the i}^, and multiplying 
4 ft. by {J, get 8, to which we add the j^, and 
obtain ^, or 3 ft. ti- ^^W multiplying the 

A ^y 3 ft^ we get fj, or 2 ft. &; we pat 

)7 I A Q down the under the ISths, aod add the 2 

A , ^ 1 t6 -. » • ft- to the 12 ft. found by multiplyiog the i ft. 
Ans. 17 sq. ft. IJ and ife. by 3 ft. / -r j -^ 

2. What quantity of wood is thete is the preceding load, it being 
7 ft. 1 in. loi:^P 

oPERATioir. ExpUmaium, We proceed as in 

sq. ft. the ^weeding example, eanying 

17 10 8 surface of end. the 12b in each column one jdaiM 

7 1 • lothfileft. 





OrCRATtOlf. 




ft. 


in. 




4 


8 




3 


IP 


3 


10 


8 


14 








1 5 10 8 
125 2 8 



190 8 6 8 

Ans. I961<eabic ft. ^y i|i ftnd rht 

In Duodecimals, therefore, 

Proceed as in decimal nunUfers, htU carry 1 for every 12 instead tf X 
for every 10. 

Most arithmetics require the scholar to multiply in Duodecimals first 
by the feet, and then to put the product by the inches beneath the $rst 
product one place to the right. For instance; 



What does the itds called Duodecimals show ? Is the jule easy sndi 
useful? 
Expljiin how example 1 is performed. ~ 

Explain how example 2 is peiformed. _ 

How do we proceed in Duodecimals ? % 

How do most arithmetios require the scholar to multiply in Duodaci- 

iKWis/ ' 
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Kimnpfa 1 is performed tbus. 
4 8 
3 10 



and 


example 2 thus ; 






17 


10 
7 


8 

1 






125 


2 


8 






1 


5 


10 


8 



14 
3 10 8 

17 H) 8 196 8 6 a 

Thia ^ovrae eYvAiiitly giynn |]w eame tesvlt ai before. It prodooaa 
no benefit however, bot leaderi the prooeea mote obeenn* 

3. What is the value of tisB preceding load of wt>dd at 91 a ft.? 

OPKKATIOir. - * 

12)8 ITSSths. 1«)126.7129(7.92 IL of wood. 

112 — - 

12)6.666, &c. 144thsi A3^ value. Ana. 

147 

' 1^8.555, &e. I2fchs. 144 



126.7129 cubic ft. 31 

32 
The lonff and difficult operations in examples 1, 2, and 3, are eaaly 
performed D7 decimals, according to les9on 173. 

4.7 height. Z^ 

3.8 wMkh. 16)126.80$(7«98 ft. of wood. 
— 112 ■— 

376 > 13.96 vaioe. Ans. 

141 148 



17^ sq. ft., surface of end. 
7.1 length. ' 40 

1786 
12502 



144 

4( 
98 



126.806 cubic ft. in load. 
In many cases it is necessary to trice the dimensiotts wHhiti len than 
tn inch, and then the operation by duodecimals becomes so tedioUs thai 
decimals must be employed. 

EXAMPLE. 

4. What is the value of a polished marble block 5.45 ft. or 6 ft. G| in. 
long. 3.64 ft., or 3 ft. 7| in. wide, and 2.99 ft. or 2 ft. M) in. high, at ^ 
a cubic Ibot ? -. Ana. $837 JK. 

Perform the following examples by dnodeoimahk 

5. Example^, iesson 107. Ans. 96.58, Siboirt. 
a fixample 7, lesson 107. Ans. 405. 

7. Example 8, lesson 107. Ans. 7 C* 13.5 cubic ft. 

8. Example 9, lesson 107. Ans. .8125. 
0. Example 7, lesson 173. Ans. $16.05. 

■ ■ ■ ■ I II ■■ I ■ m^ 

What is said of this course ? 

By what are the long and difficult operatioas in examples 1,2 and 3 
easily perfotmed' 

In many cases how is it neoessaiy to take the dimensions f What as 
f be consequence ? 

29 
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NOTB 4. 

PROPORTIOV. 

In the Rule of Three the examples which are performed so easily by 

cohimon sense, are often solved in a difficult manner, by means of al^- 

braio proportion. As some persons ermploy this method, the following 

description of it should be studied, and used in solving examples in the 

rRale of Three, and in the other rules to which it may oe applied. 

1. If 2 pears cost 6 cents, what will 4 pears cost ? Ans. 12 cenli. 

In this example we see 2 pears bear the same proportion to 4 pears 
as 6 cents to 12 cents, and that a similar proportion must exist in tike 
cases. For the secon'd lot of pears being 2 times the first, the price 
most be 2 times the price of the first ; likewise, if the second lot had 
been 3 times the first, the price would have been 3 times the price of the 
first; if the second lot had been 2i timcfis the first, the price woald have 

been 21 'times the price of the first ; if the second lot had been ) of the 
first, the price would have been ) of the price of the first, &c. 

To show that the two lots of pears bear the same proportion to each 
other as their prices, mathematicians write the numbers thus ; 

peara. pean. cents, cents. 
' * 2 : 4 : : 6 : 12 

and read them, so written, thus ; 2 pears are to 4 pears as G-cents are to 
12 cents. 

Any foor numbers in whick the first bears the same proportion to the 
second as the third does to the fourth, when written like tne preceding, 
form an algebraic proportion, commonly called a proportion. 
. We see that the ratio of 2 to 4 is |, or |, and is the same as the ratio 

of 6 to 12, which is ^ or.i. So a proportion is formed of two eqiia] 

ratios. 
The four numbers constituting a proportion, as 2, 4, 6, and 12 in the 

preceding one, are called, the terms. « 

The two outside terms, as 2 and 12, are called the extremes* 
The two middle t^rms, as 4 and 6, are called the means. 
The two first terms of the ratios, as 2 and 6, are called the anteeedeiUs. 
The two last terms of the ratios, as 4 and 12, are called the cohm- 

^enis. 
In the preceding proportion the ratio of the first term to the second is 



What is said of performing the examples in the Rule of Three by 
common sense, and by algebraic proportion ? 

In example 1, what proportion do 2 pears bear to 4 pears.' What 
must exist m like cases ? Why r • 

How do mathematicians show that the tw)>lots of pears bear the same 
proportion to each other as their prices ? How do they read them so 
written? 

What form an algebraic proportion'? 

What 18 the ratio of 2 to 4, and what is it the same as^ What then 
is a proportion formed of ? 

What are called the terms? The extremes? The means? The 
antecedents? The consequents ? 

In the preceding proportion what is the ratio of the first term to the 
•eoond ? Of ^e third term to the fourth ? 
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.:|, and tbe ratio of the third ferm to the fi>ttith» Is ^. Chan^ng these 

fifactions toi a common denominator, we get, 

IJandJI 

In changing to a common denominator, the numerator of the first 
fraction is formed by multiplying 2 and 12, or the two extremes of the 
proportion ; and the numerator of , the second fraction is formed by mcd- 
tiplying 4 and 6^ or the two means. Now the two ratios forming a pro- 
portion always being equal, the two fractions, when changed to a 
common denominator, must always have equal numerators. 

Therefore in a proportion, 

The product of t/ie two extremes is eqtuil to the product of the two means. 
So if we, divide the product of the two ineans by one extreme, the quotieiU 
wiU be ^le other. 

In order, then, to perform example 1 by algebraic proportion, we write 
the first three terms thus ; 

2 : 4 : : 6 
and to get the fourth term, or the answer, we divide the product of 4 
and 6 by 2, thus ; 

6 

' ' ' J' 

2)24 

12 cents, fourth term, or Aim. 

2. If 3 men can build a stone wall in 4 days, how long will it take 6 
men to build it? Ans. 3days. 

In example 2 we see that 

men. men. days. days. 
6 : 3 : : 4 : 2 

■■ To perform example 2 by algebmic proportion, we write the first three 
terms thus : . 

6 : 3 : : 4 
and to get the fourth term, or the answer, we divide the product of 3 
and 4 by 6, thus : 

4 
.•-: - ;-^ ■ : ; • ' • 3 :'■'-■-.. 

6)12 

'2 da^s, fourth term, or Ans. 
The proportion under example 2 is evidently correct, and a similar 
one must e list in like cases. For the second lot of men being 2 times 

the first, can ^rform the labor in 3 of the time ; likewise if the second 

I I. ..I , , . , • I ., .1 _ . t , » — 

In changing these fractions to a common denominator, how is the 
numerator of the first fraction formed ? How is the numerator of 
the second fraction formed ? Why must the two fractions, when 
changed to a common denominator, always have equal numerators .' 

In a proportion, what is the product of the two extremes equal to? 
How do we get one of the extremes ? * 

How then do we perform example 1 by algebraic proportion ? 

In example 2 what do we see ? 

How do we perform example 2 by algebraic proportion ? 

Why is the proportion under example 2 correct, and why must a slni^ 
ilar one exist in like cases ? 
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lot had been 3 times the fiisti tbejr couM htve peHbrined the hhw ka | 

of the time ; if the second lot had been 2} times the first, or 8, they 
coald have performed the labor in | of the time ; if the second lot had 
been | of the first, they could have performed the labor in 3 times the 
time. 

In example 1, the more pears the more they cost, but in example S, 
the more men the fewer d^ays they will be in doing the work. Ilie 
principle in tiie first proportion is inverted in the second ; so the first is 
called a direet pnmortion^ and the second an interse proporHan, 

By examining tne proportions under examples 1 ftnd 2, we see that tbto 
thira terms are of the same nature or kind as the answer. Then if the 
answer most be larger than the third term, the second term is larger 
than the first, )}ut ir the answer mnst be smaller than the third term, 
the second term is smaller than the first. It is generally so in other 



From what precedes we derive the following rule for performing an 
example in the Rule of Three, by algebraic proportion. 

Make that number tohich is of the same kind as Ike answer soughi the 
third term of the proportion. Then if the anstoer must be larger than the 
third term^ make the larger of the other two numbers tite second termf and 
the smaller the first termj but if the answer must be smaRer than the third 
termy make the smaller of the otfier two numbers the second term, and the 
larger the first term, ^^ftertpards^ ttf get the answer^ divide the product 
of ths second ar^ third terms by the first. 

Algebraic proportion can also be employed in solving wDXM^ «f the 
examples in Percentage, Commission, Stooka, BankfupUty, £oss and 
Gain, Daties, Interest, Rule of Three Gompovnd, Barter, Fellowship, 
Insurance, and Simple Machines, as foBowa. 

3 PxUGBiiva**, lessoa iSl, example 1. If the' imn mutt inrest ^ 
per ^100 in books, what must he invest out of $225 i 

100 : 225 : : 4 

■ ._4 ■ :..•:.■• 

1|00)9|00 f9,Ans. 

4. IvtXrxst, lesson 128, example 1. If the interest be f6 per $100^ 
finr one year, what will it be on $100.33 ? 

100 : 100.33 : : 6 6.0108 6.02 

6 ^l^* 15 

1|00)6|0.198 12.0396 foTO 

Ad d 25 centg 602 

$12*29 Ans. 3 6 6)9 0.3 0(2 5 cents. 

730 

1730 
1825 

What is the 'difference between the proportion in example 1 and the 
proportion in example 2 P What is the first called ? The second ? 

By examining the proportions under example 1 tind 2 what do we see .' 

From what precedes, what rulfe do we derive fi>r performing an ex- 
9a|pie in the Rule of Three by algebraic proportion ? 

For what can algebraic proportion also oe omployed ? 
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5. Discount, example 3. $7 interest of $ lOO for 1 year. 

100 

Now if $107 payable in 1 year, is worth only f 100, ^ 
what is (500, payable in the same time, worth ? 

107 : 500 : : 100 
100 $ 

107)50000(467.29 Ans. 

In the Role of Three Compoand two statements are made. 

6. Rule or Threb Cohpound, lesson 149, example 1. If it takes ' 
2 years for the interest of $150 to amount to $18, how long will it take I 
for the interest of $675 to amount to the same sum ? * ' 

675 : 150 : : 2 . 
2 

300 

or I of a year. 

dividing by 675 675 

Now if it takes $675 { of a year to amount to $18, bow long will it 
t«ke it to amount to $162 f 

18 : 162 : : f 

_? I 

9)648 

18) 72(4 years. Ans. i 

72 i 

7. Barter, lesson 152, example 9. If 36 cents are demanded for ^ I 
what is worth 30, how mach should be asked^for what is worth 15 ? . 

30 : 15 : : 36 j 

J5 ^ 

180 ' j| 

36 

3|0)54ia 

18 cents, Ans. ^ 

8. SiMPLS Fellowship, example 1. ^ 

1000 
1250 

Now if $2250 gains $945, what will $1000 gain f 

2250 : 1000 : : 945 

1000 $ 

2250)945000(420 A.*s dividend, &o. 

9. CoifPonND Fellowship, example I. • 

400 450 i 

2400 _6 ? ' ) 

9600 2400 3600 

Now if 6000 gains $120', what will 2400 gain ? 

What is done in the Rule of Three Compound f 

' 29* 
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eOOO : 190 : : 2400 

12Q 

48 
24 



6|000) 28dtQ0 
__ ^48 A.'s share, Ans. 

10. Tbb Lstbr, leifloii 196, example 3. . - , 

730 ; 50 : : 12 

50 

780)600(0 feet 

12 
6 

)7200(10 inches, Ans. 

In many examples, however, it is by the rule difficult or impossible to 
state the qtiestion. Such examples cannot be performed by the ruU^ but 
must be solved by common sense. 

The following ure examples of this kind. 

11. Four boys, A, B, G, and D, have a number of oeiits; A htm 1 
cent, B 2 cents, and G 3 cents ; nowD's money bears the same propor- 
tion to C*s as B's does to A*s ; how many cents has D ? 

12. A bin containing 60 bu. of wheat diminished by drying to 58.5 
bu. ; how much then should a bin containing 400 bu. diminish from the 
same cause ? 

13. There are four numbers, the second bearing the same proportion 
to t^e first, as the fourth does to the third ; the first nmmber m 28, t6e 
second u 2^ and the fourth 1 1 ; what is the third ? 

In many examples, howev^, what is it difficult or impossible to do 
by the rule ? What is said of such examples } 



THE END. 
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